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The Abolishment of THERE has been not a little ‘puiiie 

Capital Punishment. comment on the efforts made to 
defeat the electrical execution law, followed by the intro- 
duction at Albany, last week, of a bill to abolish capital 
punishment entirely in this State. It seems to us that it is 
the electrical execution law itself that ought to be repealed. 
If this were done (as for the sake of electrical interests 
we trust it will) the whole discussion would soon become | 
ancient history, and we should hear no more of it. 





ELECTRIC lighting by primary bat- | 
teries seems to be possessed of a 
tenure of life hardly explainable by any ordinary method. 
Every few weeks we receive a new and lurid report of 
some primary battery scheme which appears to flourish | 
for a brief season on press comments and then dies of inan- | 
ition, and often as such a scheme is exposed, it disappears 
from public gaze for a while, only to break out in some 
fresh quarter under new auspices. These schemes seem to 
have more lives than a cat, and no ordinary process is suf- 
ficient permanently to withdraw them from public attention. | 


An Electrical 
Phenix. 


One would suppose that the numberless primary batteries | 


which have been brought forward, tested and failed, 


‘tables 


THE ELECTRICAL WORLD. 


there seems to be no limit to the patience of that much en- | 
during body, or of the protean forms that the primary bat- | 


tery scheme can assume. We refrain from calling atten- 


tion to the peculiarly chimerical sample which has in- | 
spired this comment, but merely suggest that a primary | 


battery for electric lighting is a peculiarly expensive lux- 
ury—more expensive no doubt to the investors than the 
users, 


Dynamo THE section of Mr. Esson’s paper 

Designing. which is presented in this issue is a 
specially interesting one, as it deals with a point in de- 
signing which is of great importance and particularly 
hard to manage successfully—the cross induction produced 
by the armature. This is a quantity which not only has a 
profound influence in. designing to prevent sparking, 
but enters in a very prominent way into the problem of 
compound winding a dynamo so asto give constant po- 
tential. It isa fact well known to practical men that the 
ordinary theoretical rule for compounding, founded on arm- 


ature resistance, gives only about half the series ampére | 
turns actually necessary tosecure constant potential. It is to | 


| the demagnetizing effect of the armature that we must re- 
fer a large part of this discrepancy, and such papers as this 
before us give valuable hints to designers as to the proper 
allowances to be made. Inthe caseof drum armatures a 
close approximation to the demagnetizing effect can be 
computed from known formule, butin the case of Gramme 
armatures the problem is more complex, and Mr. Esson’s 
tables will be specially convenient. 


A Remarkable 
Dynamo. 


in our columns, appears to be a most remarkable machine. 


The idea of using iron armature conductors to reduce the 


magnetic resistance is not new, but the composite conduc- 
tor used by M. Reignier seems to obviate most of the diffi- 
culties of the plan, and secures a very low magnetic resist- 
ance without producing an objectionable increase of re- 
sistance in the armature. The output of the machine 
is certainly enormous compared with its weight, and | 


the commercial efficiency is such as will compare | 
very favorably with other modern machines, 
For a dynamo, of course, great weight efficiency 


is not necessary, nor is it usually economical, but this new 
machine may well teach a lesson to designers of motors. 
The dictum that the best dynamo is the best motor does | 


not tell the whole truth, and has diverted attention from | 
what sometimes is very necessary in a motor, the ability to 
(secure a large output with light weight. 


As, on general 
principles, rather better results should be obtained in a 
motor than ina dynamo, the building of this French ma- 
chine, with its output of a horse power for each 41.5 
pounds of weight, points a very distinct moral. 


WE ecublish this week a valuable paper 
by Mr. A. B, Herrick covering atopic of 
practical importance on which little has heretofore been 
said. It is often very necessary to design a regulator to 
fit specific requirements, and the data that are necessary for 
the solution of the problem Mr. Herrick’s paper supplies. 
Very little, before this paper, had been published on the 
carrying capacity of wires other than copper, and when in 
addition one has to consider- the open spirals, 
which must not heated so as to endanger 
their mechanical properties, the value of _ the 
contained in this paper becomes apparent. 
interesting to note the great change that 


Regulators. 


case of 


be 


It 


1s 


| is produced in the resistance of iron wire by the heating 
that a regulator undergoes in service, and as the same is | 
it is clear that great care must be | 


true of German silver, 
taken not to overheat a coil of fixed resistance. This 
change seems to be due to a tempering process, as, since it 
takes place in tinned iron wire, it cannot well be due to 
oxidation. The suggestions made by Mr. Herrick as to the 


| practical ccnstruction and use of regulators are of great | 
value and interest, and cannot fail to be of service to elec- | 
questions of | 


trical designers, while they raise incidentally 
scientific importance. 


An Important Patent THE United States Supreme Court 
Decision. has recently rendered a most im- 
portant decision, which we give in full elsewhere, on the 
rights of inventors who have secured foreign patents. The 


| Supreme Court holds, reversing the court below, that the 


lapsing of any foreign patent for cause other than the ex- 
piration of the full term for which it may be issued does 
not terminate the life of the corresponding American 
patent. This, it will be seen, is a decision of far-reaching | 


| effect, and fixes the rights of inventors very distinctly. 
| The now well known refrigerator 


case of Bate vs. Ham- 


mond had of late caused great uneasiness among | 
the holders of foreign patents, and it figured in 
more than one important case. This last decision 


puts the whole matter in a very clear light. 


. . | 
THE new Reignier-Bary dynamo, of 
which an account is given elsewhere | 


It does sub- 


into the dilemma of keeping up his foreign patents at great 
financial sacrifice or forfeiting his rights at home. The 
| present decision discriminates very sharply between the 
ase of a foreign patent Japsing through negligence and 
expiring by statutory limitation. So much for the effect 
| of a barrel scrubbing machine on the general rights of in- 
ventors. 


Storage Bat- IN discussing patent law we are re- 


teriee, minded of the changes in storage 
battery manufacture occasioned by the Faure - Julien 


| suit, emphasized by the recent Brush decision. The dry 
manufacture of the electrodes has resulted from the 
| Faure-Julien decision, so that the tables have been rather 
turned. Inasmuch as in the Patent Office interference be- 
tween Brush and Faure the date of the latter’s French patent 
—-not the American one, as we inadvertently stated in the 
| last issue—limited the question of priority, we may have 
| still another revolution in manufacture which by the time 
| the Brush-Faure infringement case is decided will put both 
the litigants at a disadvantage. Perhaps, after all, the 
whole legal wrangle, instead of giving any one an exclusive 
right to the lead storage battery, will give the public a 
more practical form of secondary pile than has yet been 
devised. There is nothing like necessity for sharpening 
one’s wits, and the very fact that the present field is from 
a legal point of view unpromising may produce some 
very marked changes in the line of progress. Very possi- 
bly the coming battery that is to revolutionize the art 
may have no lead init at all, and we hope such will be 
| the case, for then we may get a battery that is reasonably 
| light, which would indeed be a surprising novelty. 





| 

THE committee on general laws has for 

the past two months been investigat- 

and has at last 
column. An 

yas 


Report of the Senate 
Committee. 


ing the methods of electric lighting, 

made a report, abstracted in another 
enormous amount of testimony, expert and otherwise, v 
taken, and the outcome of the investigation demon- 
strates the care with which it was conducted. The 
‘final result may be looked upon by the electrical fra- 
ternity as a friendly report, tending to improve the electri- 
cal business and_ establish public confidence. The 
‘ criticisms made are tendered in a friendly spirit, and the 
| suggestions as to the line of improvement will be for the 
| most part regarded favorably. As was to be expected, 
| the report is unfavorable to overhead high-tension systems 


in New York city itself, or in general in thickly 
populated districts. It seems to us that the limit 


| suggested in the report by which underground construc- 
| tion should be used in all cities hav'ng 125,000 population or 
| more is rather more arbitrary than wisdom would suggest, 
for sometimes wires may be so located in cities of that size 
that they will in no way cause appreciable danger to the 
public. The committee seems to be thoroughly convinced 
that the underground system can be successfully carried 
out, and is emphatic in demanding its use. The limit set 
by the committee of 250 volts as a safe current, seems to 
us rather low, especially for a direct current, where it. is 
well established that wires carrying a potential of 500 volts 
are not dangerous to human life. The testimony taken 
on the subject of fire risks was particularly interesting. 
and will undoubtedly tend to re-assure the public and 
put electric lighting on its proper So far 
as the much-discussed question of high and low tension 
goes, the decision of the committee that either can be used 
with safety to life and property by means of proper and 
| reasonable precautions, is one which is evidently wise and 
| will generally commend itself to electricians. A con- 
clusion drawn from this that it will be unwise and unjust to 
restrict the voltage of currents used for furnishing electric 
lighting and power we commend to the attention of those 
interested and those having the responsibility of legislation 
on the subject. The high-tension electric current is un- 
doubtedly dangerous, if operated and handled recklessly. 
| So is a buzz saw. But we know of no good reason for pro- 
hibiting the use of this latter useful article because 
careless employés or ignorant bystanders occasionally 
‘investigate it with more zeal than _ discretion. 
| Nothing is to be gained by hiding the dangers 
of electric lighting, and it is certainly encouraging to note 
that the committee, while recognizing this, and feeling 
|that a reasonable precaution should be taken. take so 
| common sense a view of the case. Their suggestion that 
| there should be State or local supervision simiJar to the 
| 


basis. 


supervision exercised over steam boilers, is in general a 
judicious one, but we fear that it will be by no means easy 
to give it ina way satisfactory either to the public.or the 
| electric light companies. ,The feature of the report 
that we feel most inclined to criticise is the wholesale 
| denunciation of overhead wires. It may be advisable 
under certain circumstances to allow high-tension wires 
even in the streets of a city. It seems hardly advisable to 
'probibit the overhead system by rigid legislative enact- 
ment, as it isa subject more properly to be dealt withby 
local authorities. It is a very difficult matter to provide 


stantial justice to the inventor by protecting him in case of | regulations for so complicated and rapidly changing an 


his allowing his foreign rights to lapse by non-payment of | art 
It would, indeed, be a hardship if | the opinion that any sweeping measures passed on the 


taxes or similar cause. 


the American inventor, desiring to protect his rights abroad, 
| should find that foreign manufacture was impracticable | local supervision ought to dispel most of the diffiulties that 
would be a useful lesson to the long suffering public, but | and his foreign business did not pay, and should be forced we at preent have to deal with. 


as that of electric lighting, and we are strongly of 


subject will have a bad effect. Common sense and good 
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ELECTRICAL WORLD PORTRAITS.—XIIL not confined to electrical systems. We are far from saying 
that the above-mentioned system is a powerful rival, for as 
DOCTOR LOUIS DUNCAN, yet no full particulars are furnished, but it is evident that 

We are fortunately able to give herewith a portrait of | the companies do not intend to capitulate to electricity 
Dr. Louis Duncan, whose able and interesting paper we | without a side struggle, and if they think they can do what 
print in this issue. Dr. Duncan is one of a little circle of | they wish with compressed air some will try. It lies with 
young men who have combined valuable practical experi- | the electric companies to find out the advantages or disad- 
ence with a most elaborate technical and theoretical edu- vantages of the air system, and push strongly home the 
cation. He was born in Washington, D. C., in 1862. He | advantages they can prove of the electric system. The 
received his primary education at private schools until in | field will not be won without a struggle. 
1876 he entered the United States Naval Academy at An- 
napolis, where he made an enviable record as a scholar of | 
no ordinary merit. After graduation he was sent to sea, | A Daring Project. 
and remained on the South Pacific station for two years. | ooo 
At the expiration of that time he was ordered to land ser-| It would be singular indeed if the first long distance- 
vice, and stationed at the Johns Hopkins University at | electric road should be established in far-away Russia. We 
Baltimore, where he remained for three years, devoting | here in America are pushing electric traction so rapidly 
nearly all of his energies in the theoretical and practical and successfully that it is here we would naturally look for 
study of electricity. During that time he assisted in the | such an important extension of the matter. 
labor of the determination of the value of the ohm, made, There is, however, an interesting project being. pushed at 
for the United States government, and conducted various | present in St. Petersburg. This is nothing less than an elec- 
other valuable investigations. In 1885 he took the degree | tric railway connecting St. Petersburg with Archangel, 
of Doctor of Philosophy at that institution, having pre- | spanning a wide stretch of country that lies between the 
viously served as one of the judges at the international | Baltic and the White Sea. The project is said to be 
electrical exhibition at Philadelphia, and as chairman of | backed by Archangel interests, and the name of Siemens 
a committee which made efficiency tests of dynamos and | & Co. is connected with the enterprise. 
incandescent electric lamps. While engaged in that work! The plan is to furnish the current from a series of gener- 
he was elected an honorary member of the Franklin In- | ating stations distributed along the line. The distance is 
stitute, and the tests he conducted are standard 
literature on the subject of dynamo efficiency. In 
1885, after receiving his degree, he was ordered to 
sea and was employed on special service for a 
year, testing various electrical devices for naval 
use, 

In 1886 he resigned from the navy and accepted 
a position as associate professor of electricity in 
Johns Hopkins University, where he took charge 
of the course in electrical engineering which was 
then established. Since that time he has been en- 
gaged in a series of most valuable and _ practical 
researches bearing especially on the means for im- 
proving the efficiency of methods of electrical dis- 
tribution. He devised a practical process of testing 
converters, calorimetric, a method which has 
since come into wide use, and has spent no 
little time inthe study of the very complicated 
actions that go on in the storage battery. His 
contributions of exact scientific research in the 
field of practical electricity have been of great 
value, and have placed him high in the ranks of 





Dr. Duncan is a member of the American Phil- 
osophical Society, a Vice-President of the Ameri- 
can Institute of Electrical Engineers, and one of 
the three American members of the Mathematical 
Society of France. His career up tothe present has 
been a brilliant one, and those who have followed 
his work look for a long continued series of re- 
searches which cannot fail to add much to our 
scientific knowledge of practical apparatus and 
methods. 


lll ll le ee 


A Rival. 


Electrical traction engineers will be interested 
in a rival system of driving tramcars lately tried 
at Chester. This is a low-pressure compressed. air 
system, introduced by Messrs. Hughes & Lancas- 
ter. A number of experiments have been car- 
ried out by Prof, Unwin, F. R. 8., on the Chester ————————— 
Tramway Company’s line, who is stated to have 
expressed his satisfaction with the system as being 
practical and less costly than horses. In this 
system the air is compressed to 170 Ibs. per square | something over 500 miles, and the estimated cost a little 
inch at a station, and is delivered into mains laid | over $15,000 per mile, including rolling stock. 
at long intervals alongside the tram line, just below! The scheme is certainly a daring one, and while it may 
the surface of the roadway. A _ supply of air is! never reach accomplishment, further progress would be 
picked up along the route by the car as a fresh | waited with interest on this side of the Atlantic. 
charge becomes necessary, and is stored 1n a receiver. The 
motor is on the car itself, which, in outward appearance, 
resembles an ordinary horse car,and the car with its 
freight moves along without any visible agency whatever. On Saturday night last a dinner in honor of Mr. My- 
At intervals along the route of the tram line are boxes set | ron D. Law was given by a number of his electrical and 





DR. LOUIS DUNCAN. 





————-—--sr |] oo Se —_____—— 
Complimentary Dinner to Mr. Law. 





into the ground, and having a hinged cover flush with the | other friends at the Colonade Hotel, Philadelphia, prior to | 


roadway. Inside each of these boxes is a valve connected 
with the air main through which compressed 


Mr. Law’s departure for Denver, Colo. Mr. F. W. Whiting, 
of the Board of Fire Underwriters presided, and Mr. H. A. 
air is supplied to the car, and these are termed | Cleverly acted as toastmaster. There were also present Mr. 
charging stations, The method of charging is in-|D. R. Walker, Chief of the Electrical Department of the 
genious and simple, and the operation occupies city of Philadelphia; Professor W. D. Marks, of the Edison 
only a few seconds, As the car passes along, a kind of | Electric Light Company; Messrs. A. J. De Camp, Secre- 
plough is lowered as the car approaches the charging sta-|tary Brush Electric Company; C. W. Spear, of the 
tion at a reduced speed. This plough raises the cover of | Brush Electric Illuminating Company, of New York; F. 
the box, and at the same time, by means of an ingenious | W. Griffin, H. B. Cutter, C. E. Stump, J.C. Sager, F. R. 
valve arrangement, connection is made automatically be-) Colvin, F. A. Lee, W. E. Mellor, W. A. Porter. 
tween the air reservoirs on the car and the charging main. | W. K. Fox, W. A. Drysdale, W. McDevitt, L. H. Spel- 
The car is stopped for a few seconds, and upon being re-|lier, A. Shearer, and J. E. Shaw. After a most 
started the connection with the charging main is auto-| enjoyable dinner had been partaken of, Mr. Law was 
matically broken, and the hinged cover of the box falls| presented by Mr. H. B. Cutter with a very handsome 
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Philadelphia, in recognition of his services to that com- 
pany. The presentation was made by Mr. De Camp, on 
behalf of the Board of Directors. 

Mr. Law, who has been for the past nine years superin- 
tendent of the Brush Electric Light Company, of Phila- 
delphia, has accepted the management of the Consolidated 
Electric Company, of Denver, Colo. The proceedings at 
the Colonnade Hotel must be a highly gratifying evidence to 
him of the esteem in which he is held by his many friends 
personally and of their appreciation of his qualities as an 
earnest and indefatigable worker in the field of electric 
lighting. 

_———_ oe a 


Quick Work on the Cable. 





Some particularly lively telegraphing was done in re- 
porting the Oxford—Cambridge boat race of March 26. The 
finish at Mortlake was 5:06.30P. M. Forty-five seconds later 
news of the result was as far as the English end of the 
direct cable, and at 5:08 p.m. the story was told at the 
American cable terminals. One minute and thirty seconds 
for covering 3,000 miles is quick work and speaks volumes 
for the efficiency and rapidity of modern cable service. 


3 & oo — 


Telegraphic Communication Between India and China. 





There is every probability that in the near future a 
through land line of telegraph from India and China may 
be opened. The wires now stretch as far east- 
tward as Bhamo, and the China Government 
some time ago hadextended their western lines 
as far as Yung Chang, thirty miles east of 
Momein, in the Yunan Province, and not more 
than 130 miles from the northeastern frontier 
of Upper Burma. 
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Strasburg. 





The first German Catholic church to be lighted 
electrically is the Strasburg Cathedral. Arc 
lights have been used outside with grand effect, 
and inside with incandescent lamps disposed 
round the piers and columns. It was feared that 
the electric light would spoil the dim and re- 
ligious effect. It is true that the piers are more 
brightly lighted, but the interior as a whole is 
said to be highly satisfactory. 





8S OO 


Electrical Statistics. 


To the Editor of The Electrical World : 

SrrR—Will you kindly state in your paper, 

or to me, answers to the following questions : 

1. How many arc lights are burning in the 

United States ? 

2. How many incandescent lights ? 

3. How many motors in use? 

4. How many street railways equipped in all 

or part by electricity ? 

5. What is the highest voltage in use in the 

United States ? 

6. What is the longest distance that light or 
"power is carried in the United States, and where 
*is it? 

You will confer a great favor by giving even 

approximate figures on the foregoing. 
Yours very truly, J. L. Nort. 


[It is a difficult matter to give anything but 
--*  youghly approximate answers to the above ques- 
tions. for changes take place so rapidly that an 
answer given now could not be taken as cor- 
rect a week hence on account of the enor- 
mous growth of electrical industries. As near as we can 
| estimate, however, the following are the facts: 
| 1. Probably 235,000. 
' 2, About 3,000,000. 
| 8. No very definite figures are at hand, but 18,000 would 
| probably be a fair estimate, very many of them being less 
; than 1h. p. 
| 4, The latest estimate we have seen gives the number of 
street railways equipped or under contract as nearly 300, 
| over 1,500 miles of track, and probably 2,500 cars. 

5. The highest voltages in use are those of the arc light- 
ing circuits. We think that about 3,000 volts is the highest 
pressure in regular use, and that is probably used but 
seldom. The largest single arc machines manufactured 
require approximately that voltage at fullload. A year 
or two ago one of the large electric lighting companies had 
two 45-light machines coupled in series for a time, which 
| would have required a voltage of over 4,000. We think 
3,000 is practically the limit, however. 

6. The longest distance to which electrical energy is 
transmitted in the United States may unquestionably be 

found on the line of some one of the electric railroads. 
| Without any details as to the location of the power stations 
| with reference to the terminals of the roads in the large 


| systems, it is hard to give the location. Itis quite likely, 











down in place. The car is started by admitting the air to autograph album containing the signatures of the sub- | however, that the longest distance transmission will be 
the motor, whica in the present case is one of Rigg’s four- | scribers to the dinner, He was afterward the recipent of | found in the St. Paul-Minneapolis Electric Railway sys- 
cylinder engines, The attention which is being given to|a fine non-magnetic gold watch, appropriately inscribed, | tem now under construction. The exact distance we can- 


mechanical methods of traction by tramway companies is'from the directors of the Brush Electric Company, of | not give.—Ep, E, W.] 
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The Dynamo Room of Edison’s Laboratory. 





We present herewith a large illustration of an electric | givenin the price lists. This margin is made to meet the 
It is the | contingencies incidental to continuous running. 


light station decidedly out of the ordinary run. 
experimental station in the great Edison laboratory at 
Orange, N. J. The dynamo room shown in Fig. 1 is 
beautifully fitted up and contains a much larger variety of 
machines than is usually to be found. E 

The power is furnished by two 135 h. p. Armington & 
Sims engines, and the machines driven are the following: 
One No. 20 incandescent machine, two No. 12 incandes- 
cent machines fitted for use on the three-wire system, one 
high potential Municipal dynamo, one No. 8 incandescent 
machine, and one machine of an older type, giv- 
ing 1,000 ainpéres at a low potential of five volts. This lat- 
ter is used in experimental work, more especially in con- 
nection with Mr. Edison’s magnetic separator. 

This varied equipment furnished light and current for 
almost any amount and kind of experimental work that 
could be attempted. Like everything else about the Edison 
laboratory, the dynamo room is thoroughly well equipped, 
and is a model of convenience. Connections with the ma- 
chines are made by copper bars shown in the cut running 
along the sides of the room. On the wall at the further 
end of the room is seen a large and complicated looking 
switch, shown in more detail in Fig. 2. This switch is the 
only one of its kind, and was designed at the Edison 
laboratory. Its purpose is to change the connection of a 
pair of dynamos running on the three-wire system, so as 
to convert the distribution into a pair of two-wire systems. 
All this is accomplished by a single movement of the 
switch lever. The connections are quite complicated, and 
the switch is a massive one, but it has been found very 
convenient in practical application. 
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Continuous Outputs of Two-Pole Dynamos and Motors.* 





BY ALBION T. SNELL. 


The following equations are intended for the use of engi- 
neers in charge of electrical plants, and demand no special 
electrical knowledge, the measurement being made by a 
foot-rule. They give approximately the safe averag > out- 


With normal machines the outputs given by these equa- 


tions will generally be about ten per cent. lower than that 


The outputs are expressed in terms of the armature 











SPECIAL SWITCH BOARD AT THE EDISON LABORATORY. 


put of dynamos and motors for continuous running, and | lengths and diameters and the numbers of revolutions per 
are based on observations made during the past few years' minute. The constants are carefully determined from a 
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ture iron bears but a small proportion to the conductivity 
of the magnetic circuit as a whole,and hence an increase of 
iron will not largely increase the total induction, 
but will almost always decrease the  induc- 
tion per unit area.) The outputs of dynamos 
are given in watts (746 = 1h. p.). Those of motors are 
given in brake horse power. The linear measurements of the 
armatures are made in inches; | — the length of the arma- 
ture parallel to the shaft. In the case of cylinders the 
length may be taken over all; 7. e., from one end of the 
winding to the other. In drums, only that part of the 
armature covered by the pole-pieces must be measured for 
ithe value of 7. The outer diameter d of the armature is 
| measured over the windings. The revolutions per minute 
can be taken by a speed indicator or counter. 
For two-pole dynamos: 














l =< length of armature in inches. 
d.= diameter of armature in inches. 
r = number of revolutions per minute. 
Drum Armature: 1 d* r .015 = output in watts . (1.) 
Cylinder armature; / d* r .01 = output in watts . (II.) 
For two-pole motors (symbols have the same significa- 
tion): 


Drum armature: /d? r .000015 = b. h. p. (III. ) 
Cylinder armature: / d* r .00001 = b. h. p. (IV.) 


With a four-pole machine, since for the same magnetic 
density in the armature double the field excitation re- 
quired for a two-pole machine is necessary, the constant 
must be multiplied by two. Some four-pole machines, 
however, have very light fields, and then the output is 

| given nearly correctly by the formule. Generally, with 

machines of more than two poles the equations will only 
be useful for determining the safe load fora first run. If 
the heating be very little the output can then be gradually 
increased until a suitable load be obtained. 

The following examples, chosen at random, show the 
method of applying the formulz to various machines : 

Edison-Hopkinson Dynamo.—Drum armature, 94 in. in 
length, 10 in. in diameter, 970 revolutions per minute. 


Equation (1). 
9.75 « 10® « 970 « .015 = 14,200 watts. 


The output is given at 15,700 watts. 
Paterson and Cooper Dynamo.—Cylinder armature, 10 
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THE DYNAMO ROOM AT THE EDISON LABORATORY, ORANGE, N. J. 


with machines of nearly all the best manufacturers. They, | large number of tests. (They depend on the fact that the|in. in length, 13,5 in. in diameter, 850 revolutions per 


of course, only average the results, and so will not give a| average magnetic induction through an armature is deter- | minute. 
sufficiently high output for machines of abnormal propor- | mined by the effective area of the irénand the magnetic 
tions, 7. e., with unusually heavy fields, or very deep arma- | density per unit area. For a given field excitation the 
With very light machines the formule will | total induction will be sensibly constant through consider- 
This is appar- 
- | 7.25 inches in diameter, 1,000 revolutions per minute, 


ture cores. 
give results too high. — ; 
"From The Electrician, March 4, 


able variations of radial depth of armature. 
ent when we consider that the conductivity of the arma 


Equation (11) . 
10 K 18.5" & 850 » .01 = 15,500 watts. 
The actual output is given at 16,200 watts. 
Immisch Motor.—Drum armature, 14 inches in length, 
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Equation (TIT). 
14 x 7.25% K 1000 x .000015 = 11 b. h. p. 
This machine is actually designed to give 10 b.h.p. 
Immisch Motor.—Cylinder armature, 16 inches in length, 
24.5 inches in diameter, 450 revolutions per minute. 


Equation (1V.). 


16 x 24.5° x 450 K .00001 = 43.2 b. h. p. 
The actual horse power given continuously by this motor 
is between 44 and 45. 
The writer has found these equations of great assistance 





Fie. 1.—HEnNRY ELEectTRIC Motor System. 


in selecting the size of armature for a given machine _ be- 
fore making more complete calculations. 
+ ——_——_—___-— <> oo @P oo mp ---—--—- -- - 


The Henry Eleetrie Railway. 


We illustrate in this issue some of the electric traction 
devices of Mr. J. C. Henry, one of the earlier workers in 
the field. The present apparatus, for which a patent has 


just been issued, is specially interesting as being one of the | 


solutions of a problem on which more than one electrician 
is now working: that is, to devise some means of connect- 
ing the electro-motor to the car wheels which shall admit 


of the former running continuously in the same direction, 


irrespective of the direction or motion of the car. 


Just now this particular problem is coming to the front, | 


and several devices to the same end will shortly appear. 

In the accompanying illustration we see Mr. Henry’s 
method of accomplishing this object. In Fig. lis shown a 
side view of the motor and the connecting gears. As will 
be seen, the motor is placed on the front platform of the 
car and its armature, instead of being connected directly 
to the car axle by chains or gears, acts on a pair of friction 
wheels mounted upon a movable collar, which drives an 
oblique axle, carrying on its lower end a gear wheel to 2n- 
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Fig, 2.—Henry ELEctTRIC MoTorR SysTEM. 


| 
gage the driving wheel mounted on the car axle. By a | 
lever on the car platform either of the friction wheels can | 
at will be engaged with the friction wheel on the armature | 
spindle, and consequently the oblique shaft can be given a | 
rotation in either direction without changing the direction 
of the rotation of the motor. 

Other devices give the oblique shaft sufficient play to 
allow for vibration in the car. 

The friction wheels used in practice are of wood and are 
reported as giving a firm hold and excellent service. 

In Fig. 2 is a perspective view of the apparatus showing 
more clearly the method of connecting the driving gear 
with the armature. It will be readily seen that the motor is 
normally running whether the car is in motion or at rest; 
and the car can be started, stopped or reversed by shifting 
the collar carrying the friction wheels along its shaft. 


| 
| 
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The experiments tried with this mechanism have been 
quite satisfactory in their character, although the illustra- 
| tions shown represent an early form of apparatus. Mr. 
| Henry is now at work improving and modifying it. and in 
| his later arrangements the motor and the driving devices 
‘which are mechanically, however, equivalent to those 
shown, are placed below the floor of the car, as in all the 
recent motor systems. 

The patent issued to Mr. Henry covering this device also 
contains some important claims on the method of sustain- 
ing and arranging overhead conductors, and has under- 
gone a long interference in the patent office. The text of 
the patent appears in this issue. 

Such devices as this of Mr. Henry are interesting as illus- 
‘trating a probable line of improvement in street car trac- 
tion. A motor is working at its very worst when starting. 
and if successful means can be devised whereby the strain 
of starting is not thrown suddenly on the motor, but gently, 
and, as it were, in a flexible manner, through friction 
wheels or equivalent devices, the necessary strain upon the 
apparatus will certainly be much lessened. Of course the 
ultimate value of inventions of this kind can only be 
ascertained in actual practice, but the mere fact that there 
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is general interest in devices of this character, shows 


'tor to drive the car instead of two motors, as ordinarily 
| practiced. 


| claims of a single motor system. 


) quired, 





. 
COMBINATION INCANDESCENT SWITCHBOARD. 


that we cannot regard them as unimportant. 

The illustrations display the principles very well. The 
details of Mr. Henry’s later models will be awaited with 
considerable interest, especially as they include not only 
modifications of this driving device, but also because they 
are a reversion, one may say, toward running a single mo- 


Just now there seems to be a growing feeling | 
favor of two motors for a car was | 
It is to be hoped that experiments 


that the decision in 

rather hastily made. 
will soon be tried to review the data and investigate the 
Most devices of the 
sort shown will certainly require the use of one motor, 
since it would be a matter of no small difticulty to distri- 
bute the load in any equitable manner between two motors, 
each acting through a friction gear, or an equivalent 
thereof, 


The accompanying illustration shows the dynamo rheo- 
stat, ammeter, voltmeter, ground indicator and main switch, 
all mounted upon a finely finished hard wood board. All 
wires are placed and connections are made on the back of 
the board, and the instruments can be readily placed and 
properly connected for service. This board, as shown, is 
furnished by the Western Electric Co, with all their in- 


Combination Incandescent Switchboard. 
candescent dynamo outfits, where but one dynamo is 3 





(Vou. XV. No, 14. 


The Hawkeye Double Pole Cut-Out. 





The Central Electric Company, of Chicago, are placing 
upon the market an extremely neat and practical double 
pole cut-out mounted on a porcelain base and having a 
porcelain cap. Fig. 1 shows the inside arrangement of the 
device, and Fig. 2 shows the cut-out, with the cap in posi- 
tion, as it will look when placed in service. 

This cut-out possesses features that we think will be 
recognized by all practical construction men. 


A New and Remarkable Dynamo. 


At the last séance of the Société des Electriciens, M. 
Reignier gave some interesting particulars with regard 


| 





FIG. 1.—DOUBLE POLE CUT-OUT. 

to the machine he is constructing in conjunction with M. 
Bary, and which I have alluded to in a_ previous letter. 
MM. Reignier and Bary have made a great point of re- 
ducing the resistance of the magnetic circuit. By dimin- 
ishing this they have been able to employ a very small 
magneto-motor force, and consequently to greatly diminish 
the weight of copper; and the total weight of the machine 
for a given output is, therefore, at Lhe same time consider- 
ably reduced. The method adopted by M. Reignier for re- 
ducing the resistance of the air-gap consists in winding 
the armature with a conductor composed largely of iron. 
The machine described by M. Reignier is of the ring type. 
The armature conductors are compound, and consist of a 
strip of copper, sandwiched between two strips of iron, and 
kept together by the insulating covering.. But as in a ring 
the external surface is larger than the internal surface. the 
strips of iron are only on the outside. The machine, which 
has actually been constructed, has an output of 10.5  kilo- 
watts (70 volts and 150 ampéres) at a peripheral speed of 
10 meters per second (33 feet per second), and at an angular 
velocity of 1,800 revolutions per minute. The machine 
weighs 263 kilogrammes (580 lbs.) Its output for weight is 
thus 40 watts per kilogramme (18.2 watts per lb.) This 








Fic. 2.—DOUBLE POLE CuT-OvuT. 

figure is undoubtedly far superior to any hitherto obtained; 
and here are some comparative figures on the subject: 

Watts per Reignier- 

kilogramme. Edison. Desroziers. Rechniewski. Bary. 

EGG. 2! vese« 9 3 215 40 
Armature copper .. 500 _ 800 1,800 
Total copper........ y2 250 270 445 


Rechniewski ma- 
of 16 meters per 


I should remark that the figures of the 
chine correspond to a peripheral speed 
second (52.3 feet per second). The efficiency tests of the 
Reignier-Bary machine were made at the Laboratoire 
Central d’Electricité, and the electrical* efficiency was 
found to be 94 per cent., and the commercial efficiency 90 
per cent. We are thus able to see that, without diminish- 
ing the efficiency, Messrs. Reignier and Bary have been 
able to increase in a very large degree the puissance speci- 
fique. The advantages of this are so self-evident that it is 
not worth while to mention them further. 
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The Thomson Protective Device. 


While sensational articles in the daily press have done 
much to exaggerate the danger of the electric current, es- 
pecially of the alternating system, and while these articles 
happily cannot be substantiated by facts, it is useless to 
maintain that high potential currents can be handled with 
impunity. On the other hand, however, it is unquestion- 
ably a fact that they can be handled without danger to 
life or property if ordinary common sense precautions are 
taken. 

In the use of electrical apparatus of any description 
whatever, itis the best, and therefore the only proper 





THOMSON PROTECTIVE DEVICE. 


practice, to use in construction such care and devices as 
will eliminate entirely all liability to accident or injury. 

The Thomson-Houston Electric Company, in all installa- 
tions of alternating current apparatus for incandescent 
lighting, employs the protective device, shown’ in the ac- 
companying illustration. It isa simple, but effective, ap- 
pliance for removing the possibility of accident which 
might arise from contact with the secondary circuit. 

There are three conditions which must be simultaneously 
satisfied before this possibility can be said to exist. 

1st. There must be a ground on the primary wires. 

2d. There must be a contact between the primary and 
secondary coil in the transformer. 

3d. The person must be in contact with the secondary 
and the earth at the same time. 

The fulfillment of the first of the above conditions is of 
common occurrence, but the presence of a ground can be 
easily detected, and means can be at once taken to remedy 
the trouble. 

The second condition is met with seldom, and is only 
liable to occur when transformers are injured or subjected 
to rough usage in shipment. 

The third condition rarely obtains. 

The remoteness of liability to accident is quite apparent 
when it is remembered that these conditions must be sim- 
ultaneously satisfied, and even then the extent of the in- 
jury depends upon the relative position of the contacts 
with reference to the two primaries. 

As the fultillment of the above condition is, of course, 
not beyond the range of possibility, the device herewith 











EpIsON Two-LAMP PRESSURE INDICATOR. 


described has been designed to prevent any injury result- 
ing from a contact with the secondary wires when these 
requirements are fulfilled. It consists of three press ter- 
minals, to the central one of which is rigidly attached a 
flat brass spring pressing against the two outside termin- 
als, but normally held out of contact with them by slips 
of paper film. This paper film very carefully 
prepared, so that it readily withstands the press- 
ure of the spring, but instantly ruptured 
when the first and second conditions, mentioned 
above, are satistied. To the central terminal is attached, 
by means of a binding screw, a wire connected with the 
2arth. To the inside terminals the secondaries are led di- 
rectly from the transformer. When the difference of po- 
tential between the earth, with which the brass spring is in 
contact, and either one of the outside terminals, to which 
the secondaries are attached, should rise beyond the nor- 


is 
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mal pressure, the paper film is at once punctured. This re. 
sults in short circuiting the secondary, which causes the 
fuse to blow, thereby cutting out the entire installation. 
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Edison Two-Lamp Pressure Indicator. 





This instrument represents the latest improvement in the 
type of pressure indicators which are so successfully used 
in connection with Edison plants. 

It being found that the carbon filament in the lamp on 
the cne-lamp pressure indicator changed in time as it was 
burned, it became necessary to recalibrate the indicator in 
order to maintain correct indications. It became necessary 
then to put in the instrument a means by which the en- 
gineer operating the plant could quickly and easily re- 
standardize his instrument. 

This improvement virtually consists in the connecting 
two indicators through a switch to the same points in the 
circuit, using one as a working indicator to be kept con- 
stantly in circuit, while the other should be kept out of use 
until such time as it was thought necessary to throw it in, 
in order to check the other. This is done in one instru- 
ment by putting on two lamps and two sliding resistances, 
and so connecting them with a switch that when one 
lamp is lighted one slider is to be used, and when the other 
lamp is on the other slider is in use. 


In the two-lamp pressure indicator, as shown in the cut, | 


the ‘‘test” lamp is the one to be kept for a check, while the 
‘‘work” lamp is to be burned. 
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An Artistic Sample Board. 


To the majority of the practical members of the fra- 
ternity who visited the display in the Casino during the 
late national meeting at Kansas City, few exhibits were of 
a more interesting character thai the end sections of 


why, for the class of work alluded to, the dry battery 
should not fall into general application. The latter de- 
velopments in this line have been in the direction of pro- 
viding material which is not merely absorbent for filling 
the cell. The older batteries were filled with almost any 
material that would take up the exciting liquid, but, the 
more recent ones have employed gelatinous masses of 
various sorts, some of which possessed exciting properties. 
The using of sparingly soluble salts for forming a part of 
the exciting material has been suggested recently. One 
of our correspondents sends us the results of his experi- 
ence with dry batteries, and the facts presented by him go 
to show that the dry battery may be more generally useful 
than it has been. He has been for some time using a 
six candle power incandescent lamp to illuminate a clock 
face by night, so that by simply pushing abutton sufficient 
light is given to see the time readily without the annoy- 
ance of striking a match or of keeping a light constantly 
burning. To excite this lamp are used 8 cells of dry 
battery, and it is found that they readily give a current 
| sufficient for the purpose. 

This result is certainly encouraging as showing a very 
tolerable degree of efficiency and thoroughly useful 
properties. Our correspondent concludes his account of 
| this utilization of the dry battery by emphatically express- 
| ing his opinion that it has come to stay. 





———————»>rwoe 2) oo > —__—_—_— 


Regulators. 


BY ALBERT B, HERRICK. 


| Where electrical energy is transmitted from one point to 
| another, the transmission is most economical when the cur- 
rent is transformed into the least number of heat units or 
the drop in volts is the least. But in using a conductor for 


the purpose of reducing, in case of a permanent resistance, 
or regulating the current in case of a 


variable resistance, 





AN ARTISTIC SAMPLE BOARD. 


various cables and single conductors surrounded with 
Habirshaw insulation that were so tastefully arranged 
on a sample board of highly polished solid mahogany, 
in the quarters assigned to the Electrical Supply 
Company, of Chicago, an _ illustration of which 
shown this page. Briefly described, the cores 
size from one-half an inch to 2} 
inches, and from 5,000 circular mills to 700,000 
circular mills. The four small sections in the lower right 
hand corner were cut from the cable used in the under- 
ground Edison circuits at the Jersey Central Railroad de- 
pot in New York. The two largest sections are from the 
Easton cable now lying in the Delaware River, and con- 
veying the Edison current, while the twelve surrounding 
sections are from the cables operated by the Brooklyn Edi- 
son station, and range in size from 250,000 to 700,000 circu- 
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lar mills. 

The naval marine cores were taken from cables now in 
use on the various government cruisers, while the leaded land 
cores are in use in the Brush incandescent installation in the 
Interior Department at Washington. One fact that adds to 
the value of the display is, that every core displayed on the 
board is a section of a cable in actual daily use in some 
prominent installation, and not made up for exhibition 
purposes only. 


— —__—_ + > o+e -- -___—— 
Dry Batteries. 


Several of our correspondents have recently written, 
calling our attention to the interest that seems to exist at 
present in a dry battery, for certain classes of work. The 
dry form of cell possesses marked advantages, for the rea- 
son that its action is not at all interfered with by its 
position or the rough usage to which it may be subjected, 
provided the cell is not broken. The principal difficulties 
that have heretofore been met are low efficiency and ex- 


pense of manufacture, but there seems to be no reason 


the wire forming this resistance is used at its greatest 
economy when the greatest number of heat units are de- 
veloped in the conductor; or when a conductor carries the 
maximum current which it can stand, the greatest drop 
in electromotive force is dbtained with a given weight 
of wire. This leads us to the theoretical conclusion that 
just below the fusing point of the metal forming the re- 
sistance is the point at which it is used with the greatest 
economy in regard to weight and space. 

The formule which Mr. A. E. Kennelly has deduced 
from his exhaustive series of experiments on the heating 
effect of currents in copper conductors, bare insulated, and 
under various practical conditions, leave little to be desired 
on this point; and, on the other hand, A. H. Pierce’s care- 
fully compiled tables, showing the current in ampéres re- 
quired to fuse wires of various diameters and materials, are 
accurate data on conductors cairying abnormal currents; 
but in using a conductor for resistance in construction of 
regulators they have to be worked between these two condi- 
tions. 

Any conductor can be used as a resistance; but there are - 

| a number of practical conditions which arise, and in com- 
mercial work there is found only a very limited number 
used. Liquid conductors with movable electrodes are per- 
haps one of. the oldest forms of regulators. Acidulated 
water with lead electrodes is very often found to be the 
most convenient way to make up a resistance for experi- 
mental work; a regulator so made gives a fair resistance 
for rough work, but they are not. reliable on ac- 
count of the gases evolved at the electrodes, which con- 
stantly varies the resistance, making them very inconstant 
in their action. Saline or acid solutions, when used as con- 
ductors, are very sensitive to slight changes in tempera- 
ture and density. In Clark and Sabine’s ‘‘ Rules and 
Formulz” are to be found the resistances and conductivities 
of those saline and acid solutions which are generally used. 
Such forms of regulators have neither stability nor porta- 








































































In practice we find regulators which are made by using 
metallic conductors, and these conductors can be readily 
manufactured into resistances meeting all the requirements 
demanded of them in practical work where the regulation 
of the current is desired. 

A number of methods have been tried by means of which 
a conductor could be used as a resistance at a very high 
temperature,or near its maximum efficiency. The wires or 
strips have been imbedded in a non-conducting substance 
so that the wire can be used at a higher temperature than 
is permissible where the mechanical strength of the resist- 
ance wire is depended on in the construction of the regula- 
tor; the non-conductor in which the wires are imbedded 
would have to be fire-proof in order to use the wires at a 
high temperature. It has been found in practice that there 
are no real advantages in this method, for we would have 
to work the conductor under very disadvantageous con- 
ditions. Having prevented all possibility of the conductor 
cooling by convection, the only method left of dissipating 
its energy is by conduction and radiation through the sur- 
rounding non-conductor. Such cooling takes place so slowly 
that a conductor carrying a current that would raise its 
temperature to 115 degrees Cent. when exposed to the air 
would in time be melted if it were imbedded in a non-con- 
ducting substance, although its fusing point is about 1,800 
degrees centigrade. 

Where Stability of resistance is required this method is 
plainly out of the question, as may be seen from Table L., 
where it is shown that a conductor after having been raised 
to a high temperature has its resistance materially 
changed. 

















TABLE I. 
lg lg lg 
Iron Wire. 3 Copper Wire. | q Iegpeige: wire. | 3 
Temperature. | 7 Temperature. | ; | Temperature. | - 
S | | | 3 
a Na a oniicaieiessilctanallie 
v C. 640 |0° C.. 814 [0° C ce }a,870 
Se Loans oe a Ga oss ss staan: 21° C. aa 1,986 
Tiss indeee + | 1,660 reely incan- Barely incan- 
Commencing to éecent........ 100; descent.... | 4,300 
CE deo. ose 2,250 |Carmine eek | 2,450 |Red hot.. ....... 4,700 
Dark grey....... 2460 |B Brick red.. 18 Right eR 5,050 
Scarcely incan- right red....... 4,700 |Orange.......... | 5,400 
descent........ 3, ge 910 ‘Light poe | 6,000 
Dark red ___.....| 3,200 \21° .| 1,984 
B t red.......| 3,650 | 
hot..... . .| 4,550 | 
White hot....... 4,880 | 
Se yitiscicrnes> 727 | 








It also may be noticed from this table that for each de- 
gree between zero and 21 degrees Cent., the average in- 
crease of resistance per degree is very small when com- 
pared with the increase between 21 degrees Cent. and 285 
degrees. In thecase of iron wire for instance, the aver- 
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main objections to the manufacture of resistance conduc- 


tors inclosed in a non-conductor. 


There are a number of ways in which resistance wires 
may be mounted; but the method most universally used 


is to wind the bare conductor in such lengths as required 
on a mandril, the spiral is then slipped off and slightly 
stretched to separate the different convolutions. Evi- 


dently a conductor made up in this way cannot be used at 


any temperature that will sensibly affect its mechanical 


properties of elasticity or tensile strength. Moreover, at 


such high temperatures oxidation is more easily effected 
and the conductors more rapidly deteriorate from this cause 
Metals brought a number of times to a high temperature 















given are the currents which the wires will stand for one 
minute, and as forty seconds is ample time to start a motor 
under full load, the factor of safety is such that the wires 
would be brought only to a very dull red if by accident 
the starting coils were left in circuit. These capacities are 
only to be used with with fire-proof construction. 

In column No. 1, when the wire is mounted in a wooden 
box, with fair ventilation the heat limit is found to be 39 
degrees Cent. In column No, 2, with fire-proof con- 
struction and with slate or porcelain used as an insulator, 
and with free access of air, the heat limit is 48 degrees 
Cent., the temperature ot the surrounding air being 22 
degrees Cent, In column No. 8 the temperature attained 


and then allowed to cool, which is the practical condition | varies as the time during which the current is passing 


TABLE IV. | 


GERMAN SILVER WIRE, 











Zz. 

B. & 8S. 2 

Gauge Diasnetes ‘ta mills Ctroulsr mills. “ieee in ” Ohms per foot. | Feet per ohm. | Pounds per foot. 

shneeteendt amperes 
19 101.9 10381 8.5 -016640 60.9 .029858 
il 90.7 8234 5.4 020976 47.6 023783 
12 80.8 6529.9 4.6 .026448 37 8 -018860 
13 72.0 5178.4 3.8 033344 29 9 014957 

e~ & 64.1 4106.8 3.2 042048 23.7 -011859 

15 57.1 2256.7 2.7 ‘053024 18.8 009406 
16 50.8 2582. 2.3 j 14.9 007456 
17 45.3 2048.2 1.9 084304 11.8 005914 
18 | 40.3 1624.3 1.65 1 9.40 004693 
19 35.3 1252.4 1.21 137872 7.25 003591 
20 32.0 1021.5 99 169056 5.91 €02935 
21 28 5 810.1 88 213168 4.69 002327 
22 25.3 642. 66 4 3.72 .001843 
2 22.6 509.45 ‘55 2.95 001463 
24 20.1 404.01 483 427408 2.33 -001159 
25 17.9 320.04 434 4 1.85 -000921 
26 15.8 254.01 385 679632 1 47 000731 
2 “. 201.5 343 867008 1.16 





| when used as a variable resistance, gradually disintegrates | through the wire, the maximum being about 400 degrees 


and loses its fibrous or crystalline structure. This is especially | Cent. 


noticeable in high resistance alloys. In addition to this the 


In the case of galvanized iron wire table, the Washburn 


specific resistance of the conductor is increased by being} & Moen gauge is used, and by this gauge this wire is 
raised to such high temperetures. These are the practical | most readily obtained in the market. The wires on which 
reasons why conductors cannot be used at more economical | these resistances were figured is on what is known as grade 
temperatures than the temperature they will be raised to} B, one mill foot being equal to 92.6214 legal ohms at 15.50 
by the current in ampéres given for the different metals} degrees Cent. This wire has a resistance about 8 per cent. 

and diameters in Tables No. II., No, III. and No. IV. | higher than the best grade of galvanized iron wire used in 


These tables have been figured from actual experiments 
made under practical conditions. In column No. 1 of 
each table is given the capacity in ampéres of galvanized 
iron wire, tinned iron wire and gérman silver wire wound 
in spirals and mounted in w6oden boxes, where fair venti- 
lation is given. The current capacity of these wires is the 
maximum that should be allowed where wood or com- 
bustible material is used in constraction. 

A spiral loses its heat by convection much more rapidly 
in a horizonta] than in a vertical position, and it will al- 








TABLE II. 
GALVANIZED TRON WIRE, GRADE B. 
D. | D2, 7 | il II. 

Washburn & Maximum safe'Maximum safe)Maximum safe Ohms Feet Pounds 

Moen wire /|Diameter in| Circular current in am-| current in am-| current for per per 

Gauge. mills, | mills, res in wood res in iron} one minute. foot. ohm. | foot. 
| es, mes. 
tee. 1 OST is Saab preesanhanalil Be ae ee 
rs re 244 59,536 55 | 63.8 125 00155 645 
Bee Fede cs chin 225 50,625 48 | 55 6 110 .00182 549 : 
Bc alee ee 207 42,849 41 | 47.5 9 00216 463 1135 
Bec ec cee 192 26,864 30 34.8 7 .00251 398 .0973 
2 ae 177 | $1,329 26 30.1 67 .00296 337 0831 
8 162 26,244 23 26.6 56 .00353 283 .0695 
Bees ke 148 21,904 20 23.2 46 00423 236 .0580 
BE St a ad 135 18,225 17 19.7 36 .00508 196 0183 
Te ts, aad 120 14,400 14.5 16.2 32 | 0063 | 155 
ERE RR 105 11,025 12 13.9 22 .00840 119 0292 
RR RC 92 8,464 10 11.6 17 | 0100 =| 91.4 .0224 
Be eiicne str tg 8 86= || «400 q "9.28 13 |. ‘oa7) | 1 0169 
EGE 72 6,184 8 6.96 ll | 01786 | 56.0 0138 
pare: 63 3.969 5 | 5.8 8.9 a 42.8 .0110 
3.7 4.99 | . | 08176 | 31.4 











age increase per degree below 21 dnaivees Cent. is . 39 te one 
per cent., whereas between 21 degrees Cent. and 285 de- 
grees, the average increase per degree is 27,%, per cent. 

It also takes considerable time for a resistance wire so 
confined to reach a constant temperature, and when placed 











TABLE III, _ 
TINNED IRON WIRE TABLES. 











| ways be advantageous to design the vesistamce Lox 90 


that when in use the spirals will be in a horizontal posi- 
tion. The box or frame in which these spirals are mounted 
should be open on the sides to admit free access of air. 

In using columns No. 1 in the Tables Nos. II., III., IV., 














| 
We eke Il. 
B, & 8. | Maximum | Maximum | Maximum! Obms per Resistance | 
gauge. Mills Cu, mills | safe cur- | cafe cur- safe cur- foot. Feet per in legal Lbs. per 
No, D. D?, rent capac- rent capac- rent capac- Legul. ohm. obms per foot. 
ity. ood, it Iron | ity for one | 100 feet. 
frame. rame. minute. 
j 
Banscsss one cece 128.4 16509 17.4 20.3 43.6 .00398 250. 398 040 
ee eee 114.4 13004 14.6 17.1 36 6 .00578 173. .578 .033 
Ro tines swank 101.8 10381 12.3 14.3 30 8 00728 137. .748 02751 
EES eaa Casas Cea we 90.74 8234 10.3 12. 25.8 009177 108. 878 02182 
it paudibinss sce 80.80 6529 87 10,1 21.7 011571 86.4 1.198 .0173 
as Ss 71, 5178 7.3 8.5 18.3 014588 68.5 1.473 | .01372 
lan it sate caine 4. 4106 6.1 7.1 15.3 018396 54.3 1.933 .01089 
ee aiele, ae 57. 3256 5.1 6. 12.9 023198 43.1 2.373 00863 
thes of rae i 2582 4.3 §. 10.8 j 34.1 3.003 00685 
MES ess senccsvatens 2048 36 4.2 9.1 J 27.1 3.843 -00543 
A is ote as . 1624 3.0 $.5 7.6 A 21.4 4.924 00430 
Aa hccacoeect 35. 1252 2.52 2.9 63 j 16.5 | 6.124 -00841 
SR 31.96 1021 2.17 2.5 5.4 —_ 13.5 7.594 .00271 
ea as sce nak 2S 810 1.82 2.1 4.5 X 10.7 9.974 00231 
erie LB nel ae ke uM 642 1.53 177 3.8 11769 8.49 12.504 .001838 
Bharata: 22.57 Oo | 1.28 1.49 3.2 . 148426 6.73 16.056 001457 
Re ee cade ake 2.10 404 1.08 1.2 2.3 187165 5.34 19.536 OOLLSS 














in circuit the amperes continually fall unti' the point has 











the wires can be used at the ampéres capacity given, in- 


been reached where the heat is conducted away as fast as| dependent of the sizeof the box, and the total number of 
it is formed. In experiments which were tried by the} watts lost in the regulator. 

author on wires imbedded in plaster of Paris and Portland 
cement, it was found that the silicates and sulphates from 
these substances combined with the wires at a high tempera- 
ture and eventually destroyed them. The above are the 


Yolumns No. 2 give the ampéres that can be carried by 
these wires where fire-proof construction is used. Columns 
No. 8 give the capacities that can be used for the special 








100 VOLTS OHMS RESISTANCE TOTAL IN CIRCUIT 


19 \L.8 L7 1.6 15 14 L 


IX 
02 3 
ne Tne AMPERES ON EACH STEP 


No.20 No.21 No. 22, No, 23 





Fic. 1.--REGULATION CURVE BETWEEN VOLTS AND AMPERES. 


line construction. The resistance per cubic centimetre will 
vary from 1 to 1} per cent., depending upon the per cent. 
of carbon in the iron and the thoroughness with which the 
galvanizing has been done. Ata temperature of about 18 
degrees Cent. the resistance increases about .41 of one per 
cent. for each degree. If any greater degree of accuracy 
than 1} per cent. is required, a sample of the wire to be 
used in the construction of the resistance should be tested 
for its conductivity. Resistance in the tinned iron wire 
table was determined from ordinary tinned iron wire. The 


| resistance of different samples may vary about 14 per cent. 


from that given in the tables. 

It will be noticed in comparing the different tables that 
different wires carrying the same ampéres have all about 
the same resistance per foot; there is a slight difference in 
favor of galvanized iron wire, which may be accounted for 
by the zinc covering radiating more readily than the 
bright surfaces of tinned iron and German silver wires. 

The formule which agree most closely with the curve 
plotted between ampére carrying capacity and diameters 
in mills to bring the wires to the temperatures given 
were in column 1 ¢c = .012d$,in column 2, c = .014d3, and 
in column 3, c = .081dj, and also in column 8 the heat- 


ling effect on the wire will be found to correspond very 


closely with the specific heat of iron as given by Tyndall, 
that 2,000 foot pounds are required to raise one pound of 
iron from 0 to 100 degrees Cent. The high specific 
heat of iron is of great advantage in the case of starting 
shunt wound motors, as a large amount of energy dis- 
appears in raising this wire to a high temperature. 

When the current carrying capacity of a wire is not con- 
sidered, a wire of very small diameter can be used; then the 
metal whose resistance per cubic centimetre is the greatest 1s 
the cheapest resistance per ohm. When the ampére carrying 


purpose of starting shunt wound motors. The ampéres capacity is taken into consideration, all this is changed. 
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For instance, in German silver, tinned iron wire, and | different points along the wire, which will be determined | switches to distribute the current through the resistance 


galvanized iron wire, the costs per pound bear to each 
other the ratio of 39, 8 and 4, but since the cost of a con- 
ductor is not merely the cost of the wire per pound, but 
when used as a resistance is the product of the weight, the 
cost, and the resistance per foot, with this in view the 
actual cost of the three metals used for resistance is re- 
duced to the ratio of 20, 1.5 and 1. From the Tables I., 





THE ELECTRICAL WORLD 


by the resistance required on the different steps, are con- 
nected to metallic blocks over which slides a contact to 
which is attached one pole of the circuit, the other pole of 
the cicuit being taken to the contact-block, which is also 
connected to the first end of the resistance having the 
largest ampére carrying capacity, and as the contact arm 
is moved away from the first contact block more resistance 
| is thrown in circuit. 

Very often it is required to figure a resistance box that 
will adjust resistances to suit special conditions which will 
arise in the circuit to be controlled by a regulator, for in- 
stance, in the case in which we wish to determine a regu- 
lator for a constant potential shunt wound dynamo, where 
we want to produce an increase of load proportional to the 
distance through which we move the contact arm. This 
can readily be determined from the field characteristic of 
the dynamo such as shown in Fig. 2.; the abcissa A X can 
be divided off proportionally from no load to full load at 
a constant potential and the ordinates A Y laid off propor- 
tionally to the total resistance required in the shunt circuit, 
which will be the resistance of the field plus the addi- 
tional resistance required to produce the ampéres at the 
terminals of the dynamo. Several such points may be de- 
termined between the maximum resistance and no resist- 
ance. Laying off ordinates proportional to the resistance 
required in series with the field resistance, draw a curve 
through these points. If the line NO is divided off intoa 
number of equal parts corresponding to the number of 
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Fic, 2.—FIELD CHARACTERISTIC OF SHUNT DYNAMO. 
| 

II. and III. it can be seen that in figuring a resistance for 
any given drop the size of the regulator and the length of 
the wire used to give the required resistance will not vary 
with the metal of which the conductor is composed. 

In the German silver wire table I have only given figures | 
representing the maximum ampéres carrying capacity | 
that would raise their temperature from 15.5 to 32 degrees’ 
Cent. This metal should only be used where very exact 
regulation is required, on account of its small change in re- | 
sistance per degree of temperature, its high cost making 
its use in ordinary commercial work prohibitory. 

Wires of smaller diameters than No. 22 B. & S., are not 
found, when wound in form of a spiral, tobe stable enough | 
when mounted to withstand the rough handling to which | 
they are subjected in commercial work. With this in| 
view German silver could be used in high resistance boxes | 
with economy. Such cases could be readily determined by | 
figuring the cost of wire in tinned iron and German silver 
necessary to make up the resistance required and com-' 
paring the cost of the two. 

In Fig. No. 1 we have the curve between ampéres and 
resistance which will give the least length of wire neces- 
sary to reduce the current from 2 tol ampére on a 100-| 


| 
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Fig. 3.—DIAGRAM OF RESISTANCE Box. 


volt circuit; this curve is the characteristic curve for any 
regulator figured for the maximum economy of wire and 
space. The abscissa O X may be divided off into any 
number of equal parts, which would be determined by the 
closeness with which we wish to regulate the current. 
These would be the different points of contact with the 
resistance that the sliding contact makes connection with 
when increasing or decreasing the resistance in circuit, or 
the different points of contact could be so located as to 


give equal volts drop or equal watts lost on the 
successive steps. In this arrangement, the wires 


are connected in series, and advantage taken of the 
drop in the box to reduce the size of the conductors 
as the ampéres they are required to carry decreases, The 
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conductors. When the lever A isin the position shown 
in Fig. 3, the resistance coils are short-circuited from 
the positive pole through the metallic bar B, and then 
through lever A to the negative pole, when the lever A is 
withdrawn from contact. With bar Ball the resistance 
coils are then in mu!tiple arc between the positive and 
negative poles. In this position we have the maximum 
ampere carrying capacity and the least resistance. 

The resistance is increased by still further withdrawing 
the bar A, when the coils 1 and 2 will be cut out and the 
resistance of the regulator increased. The resistance can be 
still further increased by steps until lever A, in sucession, 
is withdrawn from all the contacts, when we will have only 
spiral No. 11 in circuit. The resistance may then be 
increased by withdrawing lever B, and the spirals placed 
in series. By this arrangement we have obtained a regu- 
lator having the maximum ampére capacity on the first 
step, with all the spirals in multiple, and a maximum re- 
sistance on the last step, with all spirals in series; if the 
resistance of spiral 11 is so proportioned that it will not 
take more current than the maximum when lever A 
removed, all the rest of the regulator will have ample 
capacity. This form of regulator can be figured to any 
curve by making the spirals of unequal resistances. Sucha 
combination only gives 12 possible steps, but a more com- 
plicated switch could be designed which would multiple 
series the spirals, and which would give us a greater 
number of combinations with these spirals, so that any 
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THE EDISON ELECTRIC ILLUMINATING COMPANY’S PEARL STREET STATION, NEW YORK. 


steps or contact points which we wish in the regulator, 
the ordinates from these points will be proportional to the 
resistance required on the different steps to give a regulator, 
which will give an increase of load directly proportional 
to the number of contact blocks in circuit. If the dynamo 
is kept at a constant potential the line AD is the increase 
of resistance of the field on account of its heating. If the 
area between AD ON is small enough to be neglected in 
comparing with the area AN OX, then the resistance box 
or a constant potential shunt wound dynamo could be 
used instead of an ampére meter by numbering the blocks 
consecutively; the output at the terminals of the dynamo 
will be the number of blocks out-of circuit multiplied by a 
constant. Proceeding in the same way, a regulator can be 
figured to suit any required conditions. 

There is another large class of 
equalizers, stage regulators and storage battery regulators, 
where, to accommodate the ampére capacity required, it 
will be found necessary to strand the resistance wires 
when we have to deal with large currents, Since the 
resistance per foot decreases as the ampéres capacity in- 
creases, we soon find that the space and wire required to 
give a large current any considerable drop would make 
the regulator bulky, heavy and expensive, if the wires were 
connected in series. Methods of compounding or special 
combinations of the resistance wires can be resorted to 
with advantage. The expense incurred in constructing 
such mechanisms to distribute the current in various ways 
through the resistance wires will be offset by the decrease 
in the size and weight of the regulator or equalizer. 

A number of methods are used by different manufact- 
urers; in Fig. 3 is illustrated the general method by 
which economy in wire is effected, by means of special 


regulators, such as 


desired number of steps could be produced between the 
maximum ampére capacity and maximum resistance, In 
any regulator energy must be wasted to produce certain 
variations in the current. From the point of economy they 
are abominable, but they are as necessary to the electrician 
as the valve is to the engineer. 

—___2@re & oe Qo ———__— 


The Reconstructed Pearl Street Station. 





We present herewith a cut of the reconstructed dynamo 
room of the Edison Company in Pearl street. As will be 
readily seen, vastly less space is taken up by the new plant 
than by the old. The upper stories of the building are stil 
undergoing reconstruction. The plant in operation consists 
of four No, 2 Edison dynamos, having a normal capacity of 
1,400 lamps each. Four No, 20 Edison dynamos, 850 lamps 
capacity each, and one of the old Jumbo dynamos, coupled 
direct to a 150 h. p. Armington & Sims engine and having 
a capacity of 1,500 lights. Much of the saving in space has 
been due to the substitution of the new machines in place of 
the old Jumbo dynamos previously in use in this station. Of 
these machines, the one now in use was the only survivor of 
the fire, and yet was so injured as to have to undergo re- 
pairs almost equivalent to reconstruction. The engine 
which operates this dynamois the only old engine in the 
reconstructed plant, the other engines being one Armington 
& Sims Engine, 200 h. p.; one New York Safety Engine, 
200 h. p., and two of the same make, but of 150 h, p. 
capacity each. The plant arranged as shown in the cut is a 
decided improvement over the plant that was destroyed, 
and the engineers of the station are to be congratulated on 
the rapid and successful working by which the plant has 
been put into full operation. 
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[Vor. XV. No. 14. 





Some Tests on the Efficiency of Alternating Current 
Apparatas.* 











BY DR. LOUIS DUNCAN AND W. F. C. HASSON. 


Several papers have appeared lately on the efficiency of | 
alternating current transformers, some of which have been 
of a more or less theoretical nature, while others have 
given the results of actual tests. I have never, however, 
seen any tests on alternating current dynamos, excepting | 
the experiments made by Dr. Hopkinson and Professor | 

\dams on a de Meritens machine used for lighthouse | 
work, Even the converter tests have given such varying | 
results that one can hardly be certain as to the real effi- | 
ciency. | 

The introduction of the alternating system has been so | 
rapid and is so rapidly increasing that people are appar- ss 
ently well enough pleased with the results not to bother | 
about the smaller question of the reasons for them. But | 
whatever the results may be, it is of value to know just 
where the losses in any system may come in, so that we. 
may seek how to avoid them ; if we are succeeding, it may | 
enable us to increase the profits; if we are losing, it may | 
help us to avoid further loss. 

This apparatus, the measurement of which is the main | 
subject of this paper, consisted of a Westinghouse 750-light | 
No, 1 dynamo, with a No, 2 exciter and an outfit of 40-light | 
converters. This apparatus had been presented by the | 
Westinghouse Electric Company to the Johns Hopkins | 
University, and was tested a couple of months ago. The | 
workmanship of the machines is excellent. 

The plant consisted of a 75 h. p. Armington & Sims_ 
engine driving the dynamo and exciter through a Tatham | 
transmission dynamometer. Engine, dynamometer and 
dynamos were firmly secured to heavy parallel timbers | 
which served as a foundation. The converters were banked 
on a wooden framework ata distance of some 30 yards 
from the dynamo, and their primaries were permanently 
secured to the dynamo circuit, a switch in the latter serving 
to cut them off when desired. The ammeter belonging to | 
the plant was put in this circuit and was read when effici- | 
ency measurements were being taken. The secondaries of | 








Fic. 1.—DIAGRAM OF TATHAM DYNAMOMETER. 


the converters were taken to a switch-board aud then to 
incandescent lamps mounted on racks. 

Power measurements.—The Armington & Sims’ engine 
supplying the power, worked regularly and satisfactorily 
and’the governor could be adjusted to give the speed re- 
quired at the dynamo. The Tatham dynamometer was the 
one used for power measurements at the International Elec- 
trical Exhibition, held in Philadelphia in 1884, where its 
accuracy was checked by making with it a determination 
of the mechanical equivalent of heat. The result obtained 
in the latter measurement was 772.8 foot pounds per de- | 
gree Fahr., and show that the dynamometer is practically 
A description of the experiments and of the in- | 


accurate. 
strument may be found in the report of the test made to 
the Franklin Institute, but it will not be out of place to| 
briefly describe the apparatus here. 

An endless belt, as shown in figure 
driven pulley, S, to the shaft of which the engine is belted, | 
round the pulleys S, and B, to the driving pulley A, and 
back over B, and S, toS again. The bearings of the pul- 
leys B and B, are in cradles pivoted on knife edges, C, at 
their outer ends, and at the inner ends are connected by 
links at equal distances on the two sides of a knife edge 
which supports the scale beam W. The outer side belt 
passes through the line of the knife edges, (, and there- 
fore has no effect on the scale beam, but the tensions of 
the inner parts of the belt act directly on the scale beam, 
and as they are on opposite sides of the fulcrum they act | 
against one another. The beam is so graduated that this 
difference of tension is read off directly in pounds, and this | 
quantity—the difference of tension of the belt on the two 
sides of A—multiplied by its circumference and speed, give 
the horse-power delivered. A weight travels on the beam 
W, and readings can be taken with great accuracy. 

Electrical Measurements.—The energy in the secondary 
circuit was measured by means of a Cardew voltmeter and 
a Thompson ampére balance. As it is not the custom to 
put a number of secondaries in parallel, each converter | 
had its separate lamp circuit. 

Before making an efficiency test, the potential difference | 
in the primary was regulated—there being a Cardew volt- 
meter in that circuit, and a separate measurement of the | 
potential difference and current in each secondary circuit | 
was made. When the test was actually in progress the 
voltmeter and ampére balance were used in one of the cir- 
cuits, and the currents and P. D.’s in the others were cal- | 


1, passes over the | 





*A paper read before the a ciehieae eT of Electrica) .) Engi- 
neers, March 18, 1890. 


| water which passed through ; 


| measured. 


| & McKeen. 


/converter decreased greatly as the load increased. 


loss in the converters on open circuit. 


culated from the readings in this circuit together with the 


| previous measurements. Both the voltmeter and ampére 
| balance were accurately calibrated, the former being 


| checked after each test, while the latter had its constant 
determined with both continuous and alternating currents. 
The P. D. at the terminals of a non-inductive German silver 
resistance in circuit with the balance was observed, when 
a continuous current was flowing, and also with an alter- 
nating current of the same period as that employed in the 
test. The current in each case was calculated from the 
resistance and P. D., and the results gave no appreciable 
| difference in the constant for continuous and alternating 
currents. 

The following table shows at once the order in which the 
tests were carried out and the results: 





HORSE-POWER ABSORBED AT VARYING E. M. F.’S. 

















E. M. i. F. te 
Dynamo} Exciter. | 
Horse- -power for exciter, field not t made 0 0 .34 
field made........ 0 110 75 
** dynamo alone........ 0 | 0 2.73 
dynamo and exciter.. 0 0 04 
+4 = ‘5 0 107 3.51 
_ 1,376 124 12.5 
Pe * 1,168 104 10.1 
ne rs " 1,099 105 9.60 
“3 - * 1.040 105 9.0 
prim’s of conv’son...| 1,216 | 10 12.0 
7 = = a 1,171 104 11.8 
2 y a a 1,107 104 | 2B 
048 | 104 | 10 64 


TABLE OF EFFICIENCY OF VARYING LOADS. 





























5 | | 
g Exciter. Dynamo Converters “sof (|) o£ 
2 primary Se | Ss | at 5 
ay ee es ee | be| ea | ge g 
ceil gi |g = 1g | Be) ee) se z 
P)x{E)S/E 2/6 Eeleei"e| § 
Vs “ 2 s . _ 
S j|m io] a | Oo ad | Olm | | 
4% 105 9.4 | 1,107) 10. | 49.5 | 153.9 10.21) 21.83) 11,62) 46.8% 
% 104 | 10.5 | 1,107 | 18.9 | 49.6 | 338.4 22.50) 34.4 | 11.90) 65.4% 
rs 101 | 11. | 1,113} 28.6 | 50.0 | 520.7 34.9 48.0 | 13.1 | 72.7% 
iH 112 | 11.5 | 1,123 | 38.1 | 50.9 | 739.8 50.48); 64.44) 13.96) 78.32 
EYFICIEEOY OF CONVERTERS. 
No. 8. oe converter. 
No. of - Watts in | Loss in Loss in vm |, 
lamps. Volts. jsecondary.| watts. iron. waaes ee - 
bed ———}-—— 
40 50.0 2,001 109 
6 50.9 | ee. | 84 
J ms 
No. 4. “20-Light converter. 

- cat | aie mer at, ie , 
No. of ct Wattsin | Loss in Lossin [penny 
lamps. Volts. secondary. watts in iron, Efficiency. 

|Secondary. watts. 
0 48.8 oe | 100. | 92 | 90.05 
15 52.2 817 114.8 108.9 | 87.6% 
10 50.3 506 101.7 99 2 83.3% 
5 a. y 264 | 109.4 108.7 70 7% 
0 52.3 0 110.5 110.5 0. & 


The efticiency of the converters was measured by placing 
them in a metal calorimeter, between the double walls of 
which water was allowed to flow. The temperatures of 
exit and entrance were observed, as well as the weight of 
at the same time the current 
and P, D. in the secondary circuit of the converter were 
A separate observation gave the radiation, 
which was of course allowed for although it was made as 
small as possible. A number of converters were experi- 


mented on, but I give but two of them—a 40-lighter, such 


as was used in the tests, and a 20-light converter, which was 
| very carefully tested by two of my students, Messrs. Bliss 
In the latter case, the observations were made 


at slightly different P. D.’s, and the results show that the 


loss in the iron varies as we would expect it to vary—that 
is, very nearly as the square of the voltage. The variation 
will not be exact, as the losses due to the reversal of mag- 
netism do not vary quite as fast as the square of the induc- 
tion. 

I would like here to call attention to the fact that in an 
excellent paper read before this Institute, Professor Ryan, 
of Cornell, found that the losses in the iron of a 10-light 
This 
was accounted for by the fact that there was a jar (evi- 
denced by the singing of the converter) at the higher 


| loads, due to the attractions of the secondary and primary 


coils. While it is true that the losses in the cores of very 


/small converters are not exactly constant, yet they are 
/nearly so, and a large part of the decrease found by Pro- 


fessor Ryan is due to the voltage being greater at the low 
than at the high loads. 

Looking now at the figures given in the tables, we are 
struck by two things: the very large amount of power 
absorbed in the core of the armature, and the very small 
The dynamo losses 
due to reversals of magnetism and eddy currents at the 
E. M. F. used in the test are no less than 6 h. p., while the 
energy due to reversal of magnetism and eddy currents in 
the 16 converters is only 1.6 h. p. Another rather striking 
| thing is the almost constant ratio of primary and _ sec- 
ondary currents over a considerable range. The maximum 
efficiency is about 78 per cent. It would seem that the 
losses could be divided into a constant part, and one vary- 
ing with the currents, but this is not true with the older 
style and smaller converters of the Westinghouse company. 





Suppose we have a plant such as is described above, and 
use it for commercial lighting. Taking data from one of 
the local companies employed in supplying incandescent 
lights on this system we have, for two 2,500 light dyna- 
mos, the following outfit of converters : 


Size of Number Total 
Converters. Capacity. in us-. Lemps. 
eis 3 oa8 62s [v. éasgl'enets 2 bo 
ON a ee ere ai - 61 610 
RMS i ebot doit ieue eeet ees es = 43 860 
RM ct hiideg than sSheoee ada - « « 49 1,470 
SS Nb aso eb thick + baka es 40 a = 64 2,560 

ee I 555 OA kniccs cde csue son assb evbxereseceeent 5,720 
Number of lamps NN aie ates) odi sien ks Bebe ndaee ee 4,557 


I understand that the converters being added are of the 
larger sizes. 

The efficiency of the 30-light converters does not differ 
greatly from that of the 40-lighters. The following is a 
load diagram of this plant, selected from a number of dia- 
grams as giving afair average curve. If we have our 
dynamo working to its full capacity, then from the above 
data we would have a converter capacity of twenty-threa 
40-light converters. 

If, as in our test plant, these converters are 40-lighters, 
or 30-lighters—for the efficiency of these two sizes is about 
the same—we would have a mean loss in our plant of, say, 
10 h. p. in our dynamos (9 6 + C® R), and in the conver- 
ters about 3 h. p. (2.3 + C*® R); or all together about 13 h 
p. From the above table we will have 750 lamps supplied, 
and taking the data from the load curve, the average load 
would be in the neighborhood of 1,300. This corresponds 
to about 20 h. p., and the efficiency of the plant for 24 
hours would be 34 = 64 per cent., minus the percentage of 
loss on the lines. This, in a properly installed system, 
should not average two per cent., so that the final effii- 
ciency would be 59 per cent. 

A continuous current dynamo supplying the same outfit 
of lamps, with a maximum loss in the mains of, say, 15 
per cent., would have a greater average efficiency. But I 
wish to point out that the maximum efficiency of the two 
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plants would be about the same, so that they would require 
the same capacity of station outfit, boilers, engines, 
dynamos, etc. When more than one dynamo is provided 
the efficiency is increased by using only one of them dur- 
ing the times of minimum supply, and always working as 
far as possible only a little below the maximum capacity of 
the machines. 

Let us consider these results in view of the present con- 
dition of incandescent light distribution in the United 
States. I take it that what may be called domestic electric 
lighting is largely a matter of the future—it is certainly 
not a matter of the present. The majority—the great 
majority—of the lights in use are in shops, saloons, 
theatres, offices, etc. Most of the lights wired are in use 
at one time or another during the 24 hours, and the pro- 
portion of energy supplied to the total capacity of the 
lamps connected is much greater than it would be in the 
case of house lighting, where, on the average, only a small 
fraction of the possible lamp hours are actually in use. 
Under these circumstances the scheme of alternate current 
distribution is very different from what it will be when 
the attempt is made to supply an entire city with light, as 
they are attempting to supply London at the present time. 

If the object of the lighting company is to supply the 
demand that exists at present, then a system employing a 
number of small converters is preferable. Such a system 
is flexible and can be installed with a minimum expense 
for the more or less scattered demand which is presented 
in even the most closely settled town. I take it that this 
is the great difference between the alternating and direct 
systems as at present installed in this country. The former 
skims over an extended district, taking advantage of its 
great flexibility to absorb any business which can be got; 
while the latter settles itself in a densely-buiit centre, 
installs a larger plant than is primarily demanded, and 
works up a business within the limits of economical dis- 
tribution. Therefore, it is hardly right to compare the 
present systems of direct and alternating supply, as the 
latter has not been reduced toa pdéint where entire districts 
are to be supplied. 

To show the disadvantage of the present system for do- 
mestic supply, suppose we have an ordinary house, such 
as one of us would live in; it would be necessary to have 
a converter of at least 20-light capacity. The constant 
loss is, say, 100 watts; -so, leaving out the C* R loss, we 
would have a total loss in 24 hours, of 449°, or about 3 
h. p. hours, corresponding to, say, 45 lamp hours, Taking 
my own experience the actual number of lamp hours used 
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1 
is about 30 lamp hours during 24 hours, so the efficiency of 


the converter would be something like $¢ = 40 per cent. 
It is evident that unless the losses in converters can be 
greatly decreased, a house-to-house distribution with a 
converter in each house would hardly pay. 

It would seem, then, that if gas is to be really displaced 
and serious Competition with it is to be attempted a differ- 
ent system of distribution must be worked out. We must 
replace the numerous small converters with one large con- 
verter supplying a comparatively extended district, thus 
decreasing the converter capacity, since the law of average 
can be taken advantage of, and greatly increasing the effi- 
ciency. If an extended secondary network is employed 
some of the converters may be disconnected from the 
mains at the turn of minimum demand. 

Let us inquire for a moment how the increase in the 
capacity of converters will modify the designs with which 
we are familiar. In the first plage. if we increase the 
linear dimensions of any type, since the radiating surface 
only increases as the square while the volume increases as 
the cube of the dimension, then we cannot suffer the same 
loss per cubic centimeter of the iron for the large as for 
the small sizes. We must decrease the intensity of mag- 
netization or we must decrease the periodicity. 

Let us take a typical case. Suppose we have a trans- 
former and double all of its dimensions. 
same induction we will need but one quarter the number 
of turns in the coils, and as the cross-section of the space 
occupied by the wire is four times as great, the area of the 
wire may be sixteen times as much. As the length is 
twice as great, the resistance in this case is one-eighth. 
But the losses in the iron are, roughly, eight times as 
great; this we cannot allow, since the radiating surface is 
but four times as great: hence we must diminish the 
induction. In fact, we must so arrange things that the 
loss in the larger converter is only four times that in the 
smaller, in order to work at the same temperature. As at 
the low induction used the loss due to hysteresis varies 
nearly as the square of the induction we may take it 
roughly that the large converter should have an induction 
of three-quarters of the smaller one. This will modify our 
figures. Instead of one-quarter the number of turns we 
will have one-third, and the resistance of the coils will be 
one-sixth instead of one-eighth, as we can allow four times 
the loss that we suffered before we can have. roughly, five 
times the output. 

As a total result we have five times the output with four 
times the loss, or, as the C? R effect is not important as 
compared with the other losses, we can have six times the 
output with the same fall of potential in the secondary. 
That is, the efficiency of the larger converters will be 
greater than the smaller ones of the same design, and 
working at the same temperature, but the output per 
pound of metal will be less. 

Suppose when we increase the decrease the 
number of reversals. Take a case, for instance, in which 
the dimensions are doubled while the reversals are halved 
the maximum induction remaining the same. We could 
have half the turns in the coils, and as they occupy four 
times the space and are twice as long the total resistance 
would be one-quarter, and for the same heating effect we 
would have four times the output. 

If we take losses by eddy currents into account there 
will be a constant per cubic centimeter, provided the 
period and maximum induction are constant and the thick- 
ness of the plates is unchanged; otherwise they will vary 
as the square of the induction, with a constant frequency, 
or inversely as the square of the period, with a constant 
maximum induction. This, in practice. would make the 
values of the output for the larger currents given above 
somewhat greater. What I wish toshow, however, is that 
we are limited by heating considerations and considera- 
tions of fall of potential in our secondary in the output of 
large converters. If we consider the properties of the 
materials of which converters are made, would, I 
think, find it most economical to make converters that 


size we 


we 


reach the temperature limit, except for the very smallest | 


sizes, 

Many of us have, I suppose, read Mr. James Swinburne’s 
paper, read before the British Association at Newcastle 
last year, on the ‘‘ Design of Converters,” and have been 


struck by the fact that almost all of the converter dimen- | 


sions given by him are impracticable, either on account of 
the disproportionate heating of the larger sizes, or the ex- 
cessive fall of potential in the secondary. In increasing 
the “size of dynamos we usually increase the output per 
pound weight, but there is the vital distinction between 
dynamos and converters that losses occur through the entire 
mass of the latter, and as we increase the volume we in- 
crease the losses in the same proportion. In the dynamo, 
on the contrary, there are practically no losses in the heav- 
iest part of the apparatus, 7. e., the field magnets. Asa re- 
sult, while we gain in efficiency in the larger sizes, yet we 
must decrease either our induction or the rate of reversal, 
and the output per pound is not increased, 


In the discussion that followed Dr. Duncan's paper 
given above Messrs. Tesla, H. Ward Leonard and 
Wheeler took a prominent part. Mr. Tesla called atten- 
tion to the fact that a certain amount of the inefficiency 
alternating dynamo found by Dr. Duncan 
the nece:sity of working with highly 


of an 


was due to a 





If we employ the | 
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saturated field in order to obtain a constant potential on the 
converters. Hefurther was of the opin’o 1 that the system 
tested by Dr. Duncan was not of the v>ry latest model; 
that more recent dynamos and converters would give more 
satisfactory results for the alternating system. He advances 
the idea that in making larger converters, to which Dr. 
Duncan alluded in his paper, it would be desirable to keep 
a constant length of magnetic circuit. To this Dr. Duncan 
responded that such a construction would not give the best 
results, and that to build a large converter would require a 
departure from the proportions employed in smaller con- 
verters both in copper and iron. He was of the opinion 
that the losses in the converters, especially for the larger 
sizes, could be decidedly decreased. 

Mr. Leonard took up the discussion from the standpoint 
of a continuous current electrician, and pointed out that 
Dr. Duncan’s result gives a lower efficiency to alternating 
currents than had previously been supposed. He further 
spoke of the disastrous effects of a small average load on 
efficiency, mentioning one case where in quite a large 
plant the average load for twenty-four hours is only 12 per 
cent. of the maximum load. This, of course, would bring 
into very forcible action the efficiency of devices such as 
converters, which are lowered im efficiency under a light 
load. 
| Dr. Wheeler took part in the discussion in order to give 
|a very clear and interesting account of a case of interfer- 
ence between contiguous alternating circuits which had 
come under his notice the result being a periodic flickering 
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of the lights, which was entirely obviated 
the position of the circuits. 


Mr. Frederick Darlington advanced a _ practical point in 
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Some Points in Dynamo and Motor Design.* 





(Continued from page 227.) 
7. POSITION OF THE BRUSHES IN DYNAMOS AND MOTORS, 


If dynamos are to run sparklessly there must be a lead 
given to the brushes, or, in other words, the point of collec- 
tion must be advanced in the direction of motion until the 
field passing through the commutated sections is just of 
sufficient strength to stop the current, reverse it, and bring 
it to its normal strength in the opposite direction before the 
section leaves the brush. When a section is short-circuited 
under the brush, any lines of force which were induced, 
due io the current flowing in it, are annihilated, the cur- 
rent tending by self-induction to continue in the same di- 
rection round the short circuit. As the section leaves the 
brush a current has to be started in it in the opposite direc- 
tion, and the self-induced E. M. F. opposes this also, thus 
tending to prevent both the stopping and the starting of the 
current. 

The E. M. F. of self-induction depends, obviously, upon 
the variation in the number of lines through the section 
which the cessation of the current is capable of producing, 
on the speed of the armature, and on the number of turns 

yer section. When an armature core is saturated to 17,000 
ines per square centimetre, it will be realized that the 
variation in the lines through the section which the short- 
circuiting is capable of producing is very small; in fact, 
we may say that it is practically negligible. But, with the 
smallest amount of self-induction present, it takes a cer- 
tain time to effect these changes in the section, and the 
brush m ust be of such thickness that the changes are ef 
fected before the short-circuit is removed. The brush 
must be placed in advance of the neutral point; in an ar- 
mature, for instance, having 50 sections, presuming that 5 
volts are wasted in the armature, a section when it leaves 
the brush must move in a field having such strength as 





A NEW ENGINE FOR ELECTRIC LIGHT WORK. 


by changing | will neutralize the effect of self-induction, and give one 


fifth of a volt over. If the armature has 100 sections, 
the field must give a resultant of one-tenth of a 
volt; but the E. M. F. due to self-induction will be in the 


claiming that the alternating system, with its use of only | latter case only one-fourth of what it was in the former, 
50 volts potential, made it possible to use a more econom- | By saturating the core, and making the sectionssufficiently 


ical and durable lamp than can be employed with the 
higher voltages. In the case of the company he repre- 
| sented in the city, the average load was 23 per cent. of the 
|maximum, Taking everything into consideration, he was 
of the opinion that the real efticiency of the alternating 
was greater than appeared from Dr. 


isvstem of lighting 
| Duncan’s figures. 
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A New Electric Light Engine. 


The severe conditions of electric lighting have served as 
a great stimulus to steam-engine designers, and the result 
is shown in engines like the one illustrated herewith. It 
was designed by Mr. M. 
Altoona Manufacturing Company. The governor has been 
the subject of special care, and the results attained in the 
regulation have been of an extremely satisfactory charac- 
ter. 

The working parts are mainly of solid forged steel, and 





no trouble has been spared to make a durable and efficient 
machine. It is an engine of the double crank type, and, 
as will be seen from the cut, is singularly compact in form, 


time being simple and strong. 








slide valve taking steam on the 


to reduce weight, and is packed with spring rings. A brief | 


description of this new engine was given in last issue, but 
inadvertently was connected with a cut of quite a different 


engine. 





numerous, we can make the self-induction as small as we 
please ; and in machines in which the current varies from 
0 toa maximum, we purposely make it as small as pos- 
sible. The reason is, that as the current increases, the 
variation in the E.M.F. of self-induction does not cor- 
respond with the variation in the shape of the field for dif- 
ferent positions of the brushes, perfect adjustment for all 
currents being therefore difficult. By making the self- 
induction very small we get a close approximation to per- 
fect adjustment; we can place the Sreslida very little in 
advance of the zero position, reducing in this way the ad- 
justment-for variation in the current to a minimum. 

We see, then, that in a dynamo the brushes must be set 
in advance of the neutral point, and that self-induction in- 
creases the lead. Is the trail ina motor similarly increased ? 
The answer is that itis. The brushes must be set ina 


: ; |motor behind the neutral position, so that the induced 
A. Green, and is built by the | 


E. M. F. is in the same direction as the current to be started 
in the section, and so that the E. M. F. of self-induction 
which opposes the starting is neutralized. It appears that 
the best position for the brushes in a motor is the position 
in which they have about the same trail as they have lead 


| when the machine works as a dynamo, and that in a motor 


the trail is increased by self-induction. 
8.—THE LOAD TO BE CARRIED BY ARMATURES, 


Assuming that a machine is popes designed, a position 
can be found for the brushes where the sparking is nil. 


If, on the other hand, the machine is badly designed, or if 
occupying comparatively little floor space, and at the same i oe y ; 
The valve is a balanced | 
inside; the piston is hollow | tortion produced by the armature field. There is for eve 


the current carried by the armature is too great, a sparkless 
collection will be found imposible from the excessive dis- 


machine a certain limiting number of ampére turns which 
the armature can carry beyond which we cannot go with- 


out effecting some radical alteration in the design. 


* A paper read by W. B. Esson, Member, before the Institution of 
Electrical Engineers, Feb. 20, 1890. 
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Now it is manifestly of the very greatest importance to! 
know to what extent an armature can be loaded for a given | 
field. It will be understood that the cross induction—that 
is, the lines of force which can be induced by the armature 
winding—depends upon the number of ampére turns on} 
the armature, and upon the magnetic resistances of the 
various which make up the cross circuit. Undoubtedly 
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portion in all; the similarity in this respect being, in fact, 
remarkable for machines so dissimilar otherwise. The 
machines Nos. 7 and 9 have iron wire cores, but Mr. Kapp 
has kindly given me the equivalent dimension of the radial 
depth were plates employed instead, and this is what ap- 

ars in column III. he machine No. 4 is given because 
it is the one which departs most from my equation. The 


Regarding drum armatures I have not been able to get 
such full information; but in Table III. are given the di- 
ameters and ampére turns on the armatures of some well- 
known machines. There seems to be little agreement, at 
first sight, between the diameter and the ampére turns ; 
but if these are plotted as abscissz and ordinates respect- 
ively, it will be found that a straight lme can be drawn 


the induction follows the same law for the cross as for the | ampére turns on the armature are here so few--that is to through the intersection of the axes, giving a very fair 
c 


forward circuit, though it is difficult to determine | say, there is so little copper and so much iron—that ] at ; mean of all the points save 5 and 7, whi 


with accuracy either its magnitude or direction. But 
we know that by far the largest portion of the resistance is 
encountered in the air gap, and that increasing the length 
of the gap diminishes almost in inverse ratio the cross in- 
duction. We know also that the’cross induction depends on 
the width of the air gap, for the greater the cross section 
of the gap, the greater the cross induction for a given 
cross section of armature core and a given magnetizing 
force. It depends also, but to a less extent, on the induc- 
tion in the core. 

The forward induction we can give to a machine may be 
considered as proportional to the cross section of the arma- 
ture core; for if the magnets ars large enough, with suffi- 
cient magnetizing force, we can always in normal types 
get an induction of 16,000 to 17,000 C. G. S. per square cen- 
timetre. 

Now the distortion of the field depends upon the ratio of 
the cross to the forward induction. In actual machines we 
have not, of course, two sets of lines crossing each other, 
but the tendency to produce a cross induction is mani- 
fested in a distortion produced in the forward lines. It is 
to prevent the sparking which would ensue, due to this 
distortion, that a lead is given. 

The cross induction may be reduced in double-magnet 
machines by thinning down the magnets as shown in Fig. 
8. This illustrates a type of magnet I designed in 1884, 
which gave first-class results, to the great surprise of many 
who believed that no good effects could be obtained with- 
out massive pole pieces, irrespective of the configuration 
of the magnetic circuit otherwise. For the reasons given 
in Section 38, it is undesirable to reduce the section of single 
magnet machines with this object. Another plan for re- 
ducing cross induction isin making the air gap increase 
from the crown of the poles toward the tips, as was done 
by Messrs. Paterson and Cooperin the Lumley machines 
before I joined them, and as is done in some “of the Man- 
chester machines for another purpose. 

As both forward and cross induction are proportional to 
the length of the armature, we need not consider that di- 
mension here, but simply confine ourselves to the cross 
section of the armature and poles as shown by the several 
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drawings. A iead being given to the brushes, it will be 
observed that the convolutions lying between the two hori- 
zontal lines a b and ¢ d, Fig 19, directly oppose the forward 
induction along e f and g h, since the current flows in them 
in the opposite direction to the current round the magnets. 
The lines of force which would be sent in an opposite di- 
rection may be called the backward induction. This, per 
se, is of little consequence, as it can be compensated by ad- 
ditional turns on the magnets, but the distortion of the 
field to which its existence is due, is of enormous import- 
ance. : 

It 1s not my intention to take up time with any calcula- 
tions respecting the actual number of crosslines which 
would be induced by the current flowing in the armature, 
or to try and map out the exact distribution of the field as 
modified by cross induction. For the present I will be 
content with the statement—which is, of course open to 
criticism—that, roughly the cross induction is proportional 
to the ampére-turns on the armature and to the width of 
the poles, measured parallel to the direction of rotation, 
and inversely proportional to the length of the air-gap, 
i. e., the distance between the polar surface and the sur- 
face of the armature core. Calling A, the ampére turns 
on the armature, w the width of the air gap, and I its 
length, the tendency to induce cross lines is measured by 


=a and since the forward induction is proportional to 





the radial depth of the core r for all sizes of machines, 
the ratio between the above value and r should be similar, 
In other words, the ampére turns which can be carried by 
the armature are proportional to the radial depth of the 
core and to the length of the air gap, and inversely as the 
width of the pole: whence 
A,= rl 
w 
For the purpose of showing to what extent some such 
relation as exhibited obtains in the machines now made, I 
have given in Table II. the dimensions of several taken at 
random, In the first column, after the names of the dyna- 
mos, comes the outside diameter of the armature core, 
which does not enter into our expression. Next come the 
ampére turns carried, followed by the radial depth in centi- 
metres, with both of which we have todo. In column IV. is 
given the angle in degrees embraced by each pole, while 
columns V. and VI. give the length of the air gap and 
width of the pole. In column VII. is given a coefficient by 
which the right-hand side of the equation must be multi- 
plied, in order that for the sign of proportionality we can 
in each case substitute equality. According to the propo- 
sition put forward this coefficient ought to have the same 
value in allcases. The agreement is marvelous when we 
remember that in machines of the same size we have to vary 
the load considerably to suit different outputs, and that inthe 
examples given the saturation may vary considerably. The 
disturbance due to cross induction bears about the same pro- 
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are abnormally 


one time suspected it of being the very machine which | high. The relation denoted by this line is A, = diam. in 


Mr. Crompton confesses to having designed during Mr. | centimetres x 570. 
In the machine No, 8 the co- | the induction may be very different in these armatures, as 


Kapp’s absence at Vienna.* 


It will be understood, of course, that 


efficient has been since reduced by narrowing the poles. | well as the ratio between the external diameter and central 


About the motors Nos. 13,14 and 15 I shall have some- | opening. 
In these the edges of the poles are | ampére turns are 1,900 times the radial depth of the core, 


thing to say presently. 


If we take the latter as .4 of the diameter. the 


curved along their lergths, hence the two angles in column | in centimetres. 


IV. The coefficient is calculated from the mean width. 
TABLE II,—LOADS CARRIED BY CYLINDER ARMATURES. 























I. II i. | iv. | Vv. | Vi | Vi. 
S| 88 it | B12 12 
d.| 88 2 | #8). |” 
— - | 
Name of Machin. ££, 32 8, 5° 3 | 38 S 
tS SE ok 8s ol 5 
o° ee 2 oS {a8 = = 
Siia* 4° 08 | % | So = 
BE S2 32 wp | Bs les) § 
ses = ef e a 
6 | 4. = 4.1/8 |€ |. 6 
DYNAMOS, deg. 
1. Gramme........... 18.3 6,000 2.65 135 0.85 | 23.0 | 61,265 
2. Phoenix....... + 22.2 6,500 2.85 115 | 0.80 | 24.0 68,421 
3. Phoonix.......... 27.0 9,000 3.35 | 112 | 0.96 | 28.5 | 79,757 
4. Crompton........ 18.3 7,560 3.80 135 | 0.96 | 23.5 | 48,700 
5. Manchester...... 241 10,500 505 139 0.80 | 31.0 | 80,569 
6. Phoenix.......... 33.0 13,500 5.10, 115 | 1.10 | 35.5 | 85,427 
Be MINES si cccc ccc 33 0 | 13,020 530) 140 | 1.25 | 43.0 84,507 
8. Phoenix.......... 35.5 | 18,000 6.35 122 | 1.20 40.6 95,905 
9. Kapp....... veee| 98.8 | 13,875 | 6.10 140 | 1.25 48.0 87,344 
10. Crompton........ 39.35) 26,400 7.94 135 1.95 | 51.0 86,959 
11. Phoenix... . 2... 43.0 | 23,000 8.90 115 | 1.27 | 44.2 89,940 
12. Phoenix... 4.56 | 17,100 7:30) 120 1.27 | 47-0 86,689 
MoTorRs. 
13. Immisch.......... 36.4 | 9,000 6.40 {i } 0.96 | 3.52 51,562 
_ oe a ae ~ en $120 ) A eee a 
14. Immisch ........ 38.0 | 15,000 7.60 {iz }' 0.96 43.5 89,432 
15, Immiseh..... 61.0 | 27,300 11.40 {72 \ 1.63. 70.0 102,840 


Inserting what appears to be the mean value in column 
VII., we have for the ampére turns which may be carried 
by an armature the expression, 

rl 85,000 
A,=— —, 
w 
which may prove very useful until we get something more 
exact. We have been taught by experience that dimin- 





9. MAGNETIZING FORCE REQUIRED TO COMPENSATE THE 
BACKWARD INDUCTION. 


The weakening of the field by the current flowing in 
armatures wound on the Hefner von Alteneck principle 
has been studied by Drs. J. and E. Hopkinson; but from 
the fact that the lead upon which the weakening depends 
|is, in Gramme-wound armatures, much greater and to a 
large extent indeterminate, it follows that, in designing, 
some yo hana rule must be employed to fit the types 
of machines in which these are employed. - We may esti- 
mate the effect of weakening in two ways: first, we may 
excite the magnets with a constant current, and measure 
| the fall of E. M. F. due to the armature current ; or, sec- 
ondly, we may, by increasing the magnetizing force, 
keep the E. M. F. up to the same value when a current 
flows as when the machine is working at no load, 
measuring the ampere turns required to effect this com- 
pensation. The latier is the proper course to adopt, 
since, having pre-determined the magnetizing force 
required for the induction in the armature at full load, 
on the assumption that there are no disturbing re- 
actions, we wish to know what addition is to be 
made to the force so determined. The weakening of 
| the field is much greater m cylinder than in drum ma- 
| chines, owing to the greater lead required to obtain a 
sparkless collection; accordingly the magnetizing force 
necessary to compensate the backward induction must 
| be greater for cylinders than for drums. Its actual value 
| depends, necessarily, on several things beside the ampére 
turns on the armature, such as the degree of saturation 
| employed, the ratio of armature to field section, the shape 
of the pole pieces, and the magnitude of the stray field. 
| The particulars relating to the degree of saturation, the 
| sections, stray field, etc., of the Phoenix machines have 
already been given, and from actual practice we find that 
there has to be added to the magnetizing force, in order to 





| compensate the backward induction in these machines, .33 





ishing the ampére turns, increasing the ralial depth, in- 
creasing the air gap, or diminishing the width of the poles, 
reduces the distortion and cures its attendant evil of spark- | 
ing. The equation states the same thing in another way, | 
for it tells us that the ampére turns may be increased in 
proportion to the radial depth and to the length of the air- 
gap, and inversely as the width of the poles. I do not 
wish for a moment to dogmatize on this subject. It is not 
pretended that the expression is complete, as there are | 
doubtless many factors upon which the load depends. 
Among these are, obviously, the number of sections of 
the armature, the shaping of the pole-pieces, and the gen- 
eral configuration of the magnetic circuit. But the equa- 
tion is at least a guide, and if the coefficient 85,000 is not 
exceeded, the machine can certainly be made to run with- 
out sparking. The expression applies equally to arma- 
tures with more than two poles, only in the case of these 
the ampére turns given by it must be multiplied by the 
number of pairs of poles. 

When speaking of the radial depth being increased, it is 
of course assumed that there is the same induction per 
square centimetre in the increased section of the core. 


| termining the compensating turns. 


of the ampére turns on the armatme. By the ampére 
turns on the armature is meant, as already stated, the 
product of the number of external conductors and half the 
total current. This is for a single horse-shoe machine. If 
there is a divided magnetic circuit constituted by two 
horse-shoes, with their like poles butting, the number of 


| ampere turns here given has to be wound on each horse- 


shoe. 

Ihave met with with some very curious rules for de- 
These generally take 
the form of adding to the magnetizing force determined 
for the required induction at full load such additional 
ampére turns as will increase the induction about 5 per 
cent. Itis assumed that at full load the E. M. F. will be as 
desired, the 5 per cent. extra being for compensation. 
This method is, of course, incorrect, for the magnetizing 
force added{should be for a given machine some function 
of the armature windings. I believe that for most 
Gramme-wound machines the value of the compensation 
coefticient here given will hold good. The compensation 
coefficient for drum machines I have not yet been able to 
determine. 





Again, increasing the air gap is not supposed to diminish 
the induction, as additional magnetizing force must be | 
provided to keep it up to its original value. We conclude, | 
then, that if the output of a machine of given carcass 
dimensions is to be increased—or, in other words, if the 
ampere turns on the armature are to be greater—the 
tendency to increase 1 cross induction must be counteracted 
by increasing the resistance of the air gap. Some will | 
doubtless be astonished to hear that greater output neces- 
sitates increased magnetic resistance. 

Mr. Ravenshaw has a rule to the effect that in order to 
prevent sparking in cylinder armatures the ampére turns | 
must not exceed 35 times the total area of the core in | 
centimetres, or in drum armatures, assuming the same in- | 
duction per square centimetre, 70 times the area. The | 
rule has been applied to the construction of several types 
of two and four pole machines, but it does not seem to me | 
universally applicable, since the number of ampére turns 
allowable depends not only on the area, but on the relation 
of the two factors which make up the area. 

Practical men must have rules of some kind. Without 
them their practice would not be continued for a single 
day. These rules, written or unwritten, are the results of 
experience which have been aggregated into some kind of 
applicable shape, but justification for which it would often 
be difficult to find on purely scientific grounds. We have 
to make our rules as we go along, engineering tuition and 
empiricism leading the way, knowledge and scientific ac- 
curacy following. We can speak with authority regard- 
ing the utility of a formula which we would be ill prepared 
to justify scientifically. It is because the rule here given 
has proved useful to me that I venture to suggest its use to 
others. 

TABLE II1L.—LUADS8 CARRIED BY DRUM ARMATURES. 
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Diameter of 








y 3 pe RN Ampére 
Name of Machine. Armature | turns on 
Core in cms.| Armature. 
” DYNAMOs. 
RB Mh. ean sehen nr ne oe 16.0 8,440 
SI SE oo 05 vockcdaiws scene Ke 18.0 10,330 
CR OR ee 18.75 10,840 
a il i TR TE Re ae 18.8 11,200 
NE Leto as aie'g dbcekah bho 21.8 16,400 
ew a ce vasea ened 24.3 13,150 
ME. So viva ac cone cacuate eons 24.3 17,260 
8| Edison-Hopkinson.......... ........5. 24.5 13,200 
CEG cack ss csencenes cas nee 29.2 17,600 
10;Westminster...... ; eiittan akae' ated 39.4 22,000 
Morors. 
ee ce aan 14.6 7,600 
ee oe ec aes 17.2 9,000 
NII, o's ssn seas nechceanes . perabhs 24.8 14,700 
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“Jour, Soc. Tel. Engrs. Vol. XV... 1886, p. 546. 


10. TOTAL MAGNETIZING FORCE. 


To the magnetizing force required for a simple magnetic 
circuit as given in 1, we have to add the force required to 
compensate the backward induction, as given above. The 
equation for the magnetizing force now becomes for cyl- 
inder machines: 

N v, N , (U2 N 
A, Lt (7) +t a + $a Fee )+ 


1 


where A, is the number of ampére turns on the arma- 
ture. 

If the machine is to be shunt-wound, and N is the induc- 
tion corresponding to the E. M. F. at full load, A, gives 
the ampére turns on the shunt. If it is compound-wound, 
and N 1s the induction at full load, A, is the number of 
ampére turns on the series and shunt windings added. 
The ampére turns for the shunt alone are obtained by sub- 
stituting for the induction at full load the induction on 
open circuit, the armature coefficient being, of course, here 
omitted. Asa matter of fact, the value of v, increases 
between 0 load and full load, but for reasons already given 
this may in the calculation be neglected. 

If the series coils are connected in series, to get the num- 
ber of compensating turns on each horse-shoe we have only 
to multiply the external conductors on the armature by 
.165. It may be mentioned in passing that in the Phoenix 
dynamos the total series convolutions for ordinary com- 
pound machines are uniformly .31 of the convolutions on 
the armature; this, multiplied by the current, being the 
magnetizing force necessary to overcome the resistance of 
the armature and the series coils, and to compensate the 
backward induction. It will thus be seen that rather more 
convolutions are required for the latter purpose than for 
the former, and I think that in most dynamos of medium 
size the relation is very similar, The only extraordinary 
relation I know of isin the Victoria machine, where the 
compensating turns, instead of being a little greater than 
| the turns required to overcome the resistance of the arma- 
| ture and series coil, are three times as great. 


11. WORKING TEMPERATURE. 


The ultimate rise in temperature of coils wound with 
double cotton-covered wire, varnished on the exterior, is, 
approximately, in degrees Centigrade, 

7 One 
oo. == 
S 


where W is the rate at which energy is dissipated in watts 


| 
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and S the cooling surface in square centimeters. If, for 


the latter, we substitute square inches, S,, the equation is 


W 55 


ce =-—— 


Bei 


The coefficients have been obtained from practice, but they 
are liable to some uncertainty. In the cases from which 
they have been derived the coils were wound on formers of 
sheet iron, which fitted close to the magnets. These form- 
ers were fitted with brass end flanges, and in the spaces 
between the flanges and the wire, also between the body 
and the wire, was a thick layer of insulating material. 
The surface of the end flanges is not included as making 
up S or S,, nor is the inside surface of the former next the 
magnet. Though insulated so well thermally, there is cer- 
tainly a flow of heat toward the interior of the magnets 
and toward the end flanges, so that, as a matter of fact, 
the virtual cooling surface is greater than given above. 
Its value it is, however, difficult, to determine, while the 
above equation is approximately true for machines of 
medium size, and may be used for all cases in which the 
coils do not exceed 24 or 3 inches in thickness. 

For armatures—which in rotating induce a current of 
air—the equation is different, and the coefficient given 
above may have a much lower value, according to the 
velocity. and ventilation. For armatures the surface 
velocity of which is 50 ft. per second (8,000 ft. per minute), 
and the exterior diameter of the core 14 times the interior, 
the length being about equal to the diameter, the rise is, 
approximately, 


W 225 
C* 3 —, 
W 35 
1 Cc? = —— 
Oo 5, 


accordingly as the surtace is taken in square centimetres or 
square inches. Here the whole of the cooling surface in- 
side, outside and at the ends is counted, W being the total 
watts dissipated in both electrical waste and hysteresis. 
The latter must, under no circumstances, be neglected, as 
it may reach 20 per cent. or more of the total. In giving 
the above equation, it should be stated that the armatures 
of the machines which furnished the results are closed at 
the commutator end, except at the periphery, where a 
draught of air through the centre from the pulley end is 
expelled. For slow-speed machines the coefficient is nec- 
essarily higher, and a larger surface must be allowed, or 
special means adopted, in the shape of vanes or blades, to 
force a draught through the armature. Experience only 
can be the guide here. 

Considerable difference of opinion exists with reference 
to the temperature rise which should be permitted in dy- 
namos. The rise of about 11 deg. C. allowed by the Admiralty 
is admitted by all engineers to be absurdly low; while, on 
the other hand, the machines sent out by some manufac- 
turers get at their normal output dungerously near the 
temperature at which the insulating material would be- 
come useless. We have to steer between these two ex- 
tremes, working far under the critical temperature, but, 
at the same time, not making machines too costly on ac- 
count of the excessive surface allowed. It will be ob- 
served that from the manufacturer's point of view the set- 
tlement of this point is of great importance, since a com- 
petitor, by allowing a greater temperature rise, may put 
ina machine of less weight, and therefore less costly, 
though not necessarily less efficient. 

In any case, the ultimate temperature of tbe machine 
ought not to rise above a certain value, whatever the tem- 
perature of the room in which it works. In my opinion, 
an ultimate temperature of from 70 deg. to 75 deg. C. 
may be permitted with perfect safety, but this should 
not be exceeded. Independently of the ultimate tem- 
perature, the rise in working should not be too great, 
and accordingly we have in the Phoenix dynamo fixed 
this limit at from 30 deg. to 35 deg. C. Machines working 
in atmospheres up to 35 deg. C. have a cooling surface, 
therefore, which will give in continuous working a rise of 
35 deg. C.; when the temperature is higher the cooling 
surface is increased, so that the maximum temperature 
does not exceed 70 deg. C., the limit given. It will be 
seen from the formula that, for a rise of 35 deg. C. in the 
magnets, the cooling surface is ten square centimetres (1.56 
$ yuare inches) per watt. 

For armatures having the proportion stated, the surface 
requires to be about 7.3 square centimetres (1.13 square 
inches) per watt; but here it is less easy to formulate 
rules. Both interior and exterior surfaces are venti- 
lated by the motion, the former generally being of a broken 
character, which aids the cooling. he temperature of 
these surfaces does not measure the temperature of the 
bottom layers of wire or of the armature core itself ; and 
when I speak of a temperature of 70. degrees C.. I mean, 
of course, that of the hottest part. The difference of 
temperature between the interior of the core and the out- 
side surfaces, in a machine of given carcass dimensions, 
depends on the gauge of wire with which the arma- 
ture is wound. Obviously, the difference of temperature 
required to produce a given flow of heat depends 
upon the thermal _ resistance encountered, and, 
therefore, on the number of layers of badly 
conducting substance, in the shape of cotton covering, 
through which the flow takes place. For this reason, an 
armature wound with one layer of coarse wire requires a 
less cooling surface per watt to keep down the internal 
gr magn than an armature wound with fine wire, even 
if the mass of copper is similar. In practice, allowance 
for this is made by working the small-gauge wires to a less 
current density. On account of the flow of heat being 
obstructed by badly conducting substances, armatures 
with cores constructed of wire always get hotter inside 
than those with plate cores. 

Of course, it will be understood that the coefficient given 
for the rise of temperature will be greater for those arma- 
tures in which the central opening in the core is less than 
two-thirds of its external diameter. Where, for instance, 
it is half the external diameter, the inside radiating surface 
is diminished to three-fourths of that specified, and the 
temperature rise will be proportionally higher, unless a 
stronger draught of air is sent through the centre of the 
armature, 


(To be continued.) 
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Another Large Contract. 





An important contract has been let in Rochester, N. Y. 
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moved toward the left the positive pole is the left hand 
cord post, and vice versa. ; 
Among the advantages claimed for the battery, it will be 


The new street railway of that city has, after considerable | observed that the trays containing tlie cells can be with- 


investigation on the subject of electric tramways, 
the Short series system for the entire line. This iss 


2 


adopted dr.wn from the cabinet without disturbing a wire. . 
jally | chance of short-circuiting cells by connecting wrong wires 


All 


interesting from an electrical standpoint as being the first , from circle to cells is avoided. 


large road which will be operated by the Short system. 
The contract is indeed a large one, being for two hundred 15- 
h. p. motors, and t 
motors to be placed on one hundred 16-foot cars, which 
will be of the vestibule pattern, 16 feet long, and fitted 
each with two of the Short motors. The company will 
begin work as soon as the streets are in condition to be dug 
up. All the old rails are to be taken up and new steel rails 
of the latest pattern laid. The track will be for the main 
part double. ‘The old cars will be disposed of, and in short 
the entire syst2m changed into an electric road with all the 
modern improvements. The total expense of the change 
will be nearly $2,000,000, ; 

The progress of this enterprise will be watched witha 
great deal of interest, as it involves such a radical depar- 
ture from the ordinary method of electrical traction. 


The Short system has been recently pushed to the front ! taining sundry complaints, and 


by the Brush interests, and all the motor companies operat- 


ing the present parallel system of distributions will have | 


especially keen interest in watching operations on the new 
road, 


—_— te © or em 


New Cabinet Medical Battery. 


A very complete and handy form of cabinet battery 


i deeply. 


Each cabinet is furnished with forty cells of the improved 
‘‘Law” form, each cell having an electromotive force of 1.5 


enerators aggregating 1.100 h. p., the | volts and internal resistance of .5 of an ohm. 


The battery requires no other attention than the renewal 
of the zines and sal ammoniac. The coil and automatic 


| interrupter are operated by three additional cells of the 


Smee form. The whole forms a very handsome piece of 
cabinet work for a physician’s office. 

These batteries are manufactured by the Jerome Kidder 
Manufacturing Company of this city. 
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Board of Electrical Control. 





Mayor Grant opened the meeting of the Board of Electrical 
Control on the 26th ult., by stating that he had received 
from the East River Electric Light Company a letter con- 
e regarded this letter as an 
| official notification that the rates for the subways were too 
high. Ex-judge Kelly stated that it was for the purpose of 
asking the board to regulate rentals. The Mayor said a day 
would be specified for a special hearing on this subject, as 
it is a very important one. The representatives of the various 
electric lighting companies could be present, and the matter 
could be considered in all its bearings. 

The letter of the East River Electric Company is of special 
interest, inasmuch as it presents a phase of the situation 
which concerns some of the electric lighting companies 
It showed that the company was obliged to forego 


apparatus is illustrated on this page. It has been especially | its contract for furnishing lights on Sixth Avenue in conse- 


designed to fill the want of a battery that shall — 
practically no attention, and the manipulation of which 





uence of the excessive rental of the subways, which 


‘amounted to $50 per lamp per year. The city paid only 

















A NEW CABINET MEDICAL BATTERY. 


can be effected with great facility. The various connec- 
tions and switches for placing any desired number of cells 
in circuit are placed on top of the cabinet. By means of 
the comusanil circle switch A any number of cells can be 
thrown in and cut out of the circuit singly and without 
shock. 

To select any number of cells in any number of series, 
the short arm' is allowed to rest on the post marked, and 
the long arm is moved around the circle, say to button 20, 
when 20 cells will be connected in the circuit. 

Suppose it is desired to cut out the five cells, the short 
arm is moved to post 5, when the number of cells will be 
those that are represented by posts between the two arms, 
that is to say, 15. 

Bisacurrent changer for reversing the polarity of a 
galvanic current without removing electros, and C' an 
automatic interrupter for rapidly or slowly breaking the 
circuit. It is operated by an independent battery, and so 
arranged as not to short circuit the cells, and is controlled 
by asmall switch D. The centre bearing switch E con- 
trols the current. A constant current is obtained when on 
post J, an interrupted one on post 2 when the automatic in- 
terrupter is in operation. When on post 8 the current passes 
through the galvaniscope, and also through the patient. F 
is a circuit bution, and by simply raising the screw, the 
current of any of the galvanic combinations is instantly 
cut off. 

G is a galvaniscope and H H are cord posts for the ga.- 
vanic and faradaic current. By means of the faradaic coil 
J ten different combinations of currents can be produced, 
the circle switch K making the various combinations. 

The battery is also fitted with a current reverser L, for 
changing the polarity of the faradaic currents without 
removing ‘he electros. When the current reversers are 


$127.75 per lamp, and the subsidiary lamp connections in- 
volved an expenditure of $75 per lamp, bringing the virtual 
rental up to at least $125 for the first year, exclusive of the 
great cost of underground conductors, and the additional 
expense that had to be incurred in making tests as required 
by the rules of the Board. 

This imposed on the company conditions practically pro- 
hibitive, sofar as the maintenance and extension of their 
business was concerned. As 4further proof that the pre- 
sent rentals are exorbitant and unjustifiable, attention was 
directed to the statement made in court before Judge 
Andrews by the Consolidated Subway Company, through i 
council, Mr. Cohen, that the average cost of building ducts 
was about $3,000 per mile, and also to the statistics ronspity 
placed before the American Institute of Electrical Engi- 
neers by Mr. Wm. Maver, Jr., showing that the average 
cost of the ducts was about $3,000 per mile, and that this 
cost was for work which was largely experimental, and in 
difficult and trying places. This cost includes a profit of 15 
per cent. on the actual outlay of the sub-contractors, and 
an additional profit of 15 per cent. on the sub-contractors’ 
bill to the Phenix Construction Company. The future con- 
struction naturally will be much more economical, and can 
be handled with much greater ease. 

At this point of the perusal of the letter the Commissioner 
of the Department of Public Works said: 

**T state right here that no matter what the law says to 
the contrary, I shall refuse permission to dig up the streets 
after the paving is down.” 

The letter of the East River Company went on to state 
that C. H. Jackson is the authority for the assertion that 
3-inch ducts-are rented and maintained in Philadelphia for 
$250 eee mile per year, and that on Oct. 14 of last year W. H. 
Peckham, representing the Standard Company, and P, D, 
Cravath, representing the Brush associated companies, pre- 
sented in writing a proposition that if permitted by the 
Board to build subways, the rent should not exceed $750 per 
year per mile. In conclusion the company referred to the 
almost universal use that is now being made of electricity in all 
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ranks of life and branches of business, and asked the Board 
to fix the rentals of the subways at such a figure as would 
enable them to bring the current within the reach of con- 
sumers. 

This very clear and reasonable presentment of existin 
conditions was handed to the chief engineer of the Board, 
who will probably have something to say about it at the next | 
meeting of the Board. The price now paid by the company | 
for the conduits is $3,300 per mile. 

In the course of a discussion which followed as to the | 
granting of permission to the Standard Company to use 
Caent fined pipes instead of iron pipes, the Mayor said: 

* T don’t peapene that the Standard Company shall come 
into this Board and say they bave\had no opportunity to get 
their pipes. They may just as well understand my position. 
It will be very difficult to convince me that you can’t get iron 
pipes if you order them early enough.” 

The Mayor insisted that the distributing ducts should be 
laid immediately. Mr. Cohen, for the Consolidated Subway 
Company, said this could not be done for the reason alread 
given, that the materials were not ready, but that by April 
15 he would guarantee that the work should be begun. He 
urged the issuance by the Board of an order that the work 
should be begun, and that the term of completion should be 
named at the next meeting. The Mayor wanted to know 
exactly how long the work would take, and a sub-contractor 
present said it could be done in thirty-five days. Mr. Cohen 
strenuously questioned this, and a resolution was eventuall 
put and adopted that the work should be begun on April 10, 
and be completed within sixty days from March 26. — 

At the previous meeting of the Board, the East River and 
Harlem Electric Light Companies entered a formal com- 
plaint that the Consolidated Subway Company would not give | 
them ducts for which they had presented applications in due 
form, but since then their application has been granted, and 
the Board now gave an extensicn of time in which they can 
put their wires underground to May 10. _ 

The most prominent feature of the meeting was the deter- 
mined stand taken by Mr. Gilroy, who laid down emphati- 
cally the position which would be assumed by the Depart- 
ment of Public Works. He said: 

“It is a question now whether the people own the streets, 
or the the subway companies. I have no objection to their 
putting down subways in streets that have yet to be repair- 
ed, but if they want to put subways down in streets that 
have been newly paved, I wish to state right here, they will 
have to get the courts to a them, for they won't get any 
permits from me unless they do.” 

It was then arranged that the Engineer of the Board should 
meet Mr. Gilroy the following day at the office of the Com- 
missioner of Public Works, and that the question should be 
discussed in the presence of the representatives of the sub- 
way and electric lighting companies. : : 

This meeting was hele prey og and a list of streets in 
which subways could be at once laid down was drawn up for 
presentation at the next meeting of the Board. 
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Report of the Senate Committee. 

On March 27 the Senate Committee that has been investi- 
gating the electric lighting problem in this city issued its | 
report at Albany, an abstract of which we append. The mass 
of testimony taken was enormous, and the committee is to 
be congratulated on having extracted from the conflicting 
opinions advanced so satisfactory a conclusion. 

A difference of opinion exists among experts as to what 
voltage would cause death, or whether there is any differ- 
ence in the danger to life between the alternating and 
continuous currents. It seems to be conceded, and may 
be taken as a safe rule, that currents of 250 volts or under, 
either direct or altetneent, are safe. It ap ears that 
sixteen persons have been killed in the city of New York 
during the past three years from electrical currents, 
most of them being employés of electric lighting companies. 
Most, if not all of these deaths were caused by the con 
tinuous current used for are lighting. As far as the 
committee could ascertain, no accident has been caused 
by underground conductors. The cause for most of these 
deaths appears to have been carelessness on the part of the 
electric companies in using poorly insulated or badly ar- 
ranged conductors, and in neglecting other precautions re- 
quired for safety. It appears doubtful if an overhead system 
of wires carrying high tension currents could be, under any | 
circumstances, maintained in the crowded streets of the city | 
of New York without more or less danger to the public. 

The remedy for these evils, in the opinion of your com- 
mittee, lies in the speedy burial of all electric light and 
power conductors in New York City and other cities havin 
a population of 125,000 or more, and the enforcement in all | 
cities and towns where central station electric lighting is 
carried on of such rules and regulations as shall compel 
the companies properly to construct and maintain their 
plants and adopt such precautions as are required to insure 
safety to the public. Whatever doubt there may have | 
been heretofore regarding the possibility of successfully 
operating underground conductors has n removed by the 
experience of New York City with the stbways and by the 
testimony taken by your committee, which is uniformly to | 
the effect that currents of high and low tension, direct or 
alternating, may be distributed by means of underground 
conductors with entire success, without interference with | 
the telephone and telegraph services and with safety to the 
public. In cities and towns of under 125,000 inhabitants 
where the streets are less crowded and where overhea 
telephone and telegraph wires are less numerous, electric 
light wires may be operated with safety, provided proper 
srecautions are taken. But even in cities of less than 

25,000 inhabitants we believe the interest of the public 
would be best served by placing the electric light wires in 
the principal streets underground. . 

The testimony, including that of representatives of the 
New York Board of Fire Underwriters, shows that the fire 
risk in connection with electric lighting is no greater than 
in the use of gas, if as great. The testimony shows that 
both the high and low-tension systems can be made equally | 
safe tolife and property by thie use of pro er safety devices. 
The testimony of experts is to the effect that the converter 
system, involving the use of a high-tension alternating cur- 
rent in the street mains, affords a system which is, if prop: 
erly guarded, free from danger to either life or property. It 
is, therefore, the opinion of your committee that it would be 
unwise and unjust to the public to restrict by legislation | 
the voltage of currents used in furnishing electric light and 

yower. The danger from the high-tension currents used in 
ighting being admitted, the wires carrying them should be 
kept out of reach of the public, as should street wires under 
the conductor system. : } 

‘Scuniderin the testimony taken, we do not think it pos- 
sible for the Legislature to form satisfactory rules and ee 
lations for application to an industry which is not only highly 
technical, but constantly developing and presenting new 
conditions, rendering rules proper this year poaasaty obso- 
lete next year. There should, however, be some form of 
supervision by properly qualified State or local authcrities | 
over the commercial use of electricity, analogous to 
the supervision now exercised over steam boilers. | 
As already indicated, there are two questions | 
upon which the Legislature might properly act by, 
providing, first, that no electric Mg or power current of 
over 250 volts pressure be allowed to enter any building; 
second, that after, say January 1, 1892, no overhead con- 
ductors carrying currents for lighting or power purposes be | 
allowed in any street, highway or re place in any city | 
of the State having a population of 125,000 persons or over, | 








| 





and that the local authorities in the various cities coming 
under this description, in the absence of any State authority, 
be empowered and directed to make proper provision fo 
the burial of such wires. 4 


Pgs 


Some Data Covering the Comparative Cost of Incandes- 
cent Lighting. 








From the carefully kept records covering the period of two 
ears from Jan. 1, 1888, to Dec, 31, 1889, of the large isolated 
incandescent electric nee plant in the basement of a 
well known office building, the following data have been 
gathered in the hope that they may be of service to some of 
our readers. 

The total ame capenty of the plant is 2,100 16 ¢. p. 
lamps; but 2, lamps have been wired in circuit, though a 
greater number than 2,000 lamps have beén in actual use at 
one time only on two or three occasions. 

The _ has been in constant cperation during every 
hour of the 24 months, with two exceptions, the first of less 
than two minutes, and the second of several hours, while 
some change in the position of the shafting was being made. 
Only two armatures were injured during the 24 months, ne- 
cessitating a total sg Pome of $160 to repair same. 

The total number of lamp hours for 1889 was 8,831,435; and 
for 1888, 8,353,080 hours, making a total of 17,184,515 hours. 

The comparative life of the lamps used during 1888 was 
found to be 3,250 hours, while this average had increased 
during 1889 to 4,464 hours. As the lamps used were all fur- 
nished by one company, the natural inference is that a 
higher grade of lamp is now being supplied, more especialy 
as during the month of November, 1889, the comparative av- 
— of the lamp has reached the high figure of 5,629 

ours. 

The total amount of coal consumed during 1888 was 1,337 
tons, and during 1889, 1,406 tons, and for each pound of coal 
consumed a lamp was maintained for an average period of 2 | 
hours 48 minutes. 

The average cost of maintaining a 16 c. p. lamp for 24 
hours during the period mentioned was 6.82 cents. The cost 
during the first month of the period, January, 1888, was 8.96 
cents per each day of 24 hours, but careful management had 
reduced that cost by November, 1889, to 5.80 cents per lamp 
for 24 hours. 

A careful study of the above abstract should convince 
every owner of an office building that it will be to his inter- 
est to have an electric light plant installed, with a view of 
furnishing electric light free to his patrons as an induce- 
ment to occupy his offices, as the total yearly average cost 
per lamp in a modern office building should not exceed four 
dollars per year per light, including every possible expense, 
aside from electric or combination fixtures, owing to the 
limited necessity for artificial light during the greater por- 


tion of the time the tenants are in their offices. 
N\ 
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English Notes. 


(From Our Own Correspondent.) 
Lonpon, March 12, 1890. 


MUNICIPAL AUTHORITIES AND THE ELECTRIC LIGHTING OR- 
DERS.—At the annual meeting held a few days ago of the As- 
sociation of Municipal Corporations, it was decided to ask 
the President of the Board of Trade to receive a deputation 
on the subject of electric lighting powers as affecting local 
authorities. A deputation subsequently waited upon the 
Board of Trade and urged that the local authorities should | 
be allowed to transfer the electric lighting powers obtained | 





| by them to any one they might think fit, divesting them- | 


selves at the same time of all further legal responsi- 
bility. In most of the _ provisional orders hitherto 
issued, stringent clauses, restricting the right of 
companies to transfer their powers have 
been inserted, and in no case have the original holders been | 
permitted to divest themselves of legal responsibility. If | 
the present demand of the local authorities had been granted 
it would have been another step in the direction of making | 


them privileged persons. I am therefore glad to say that | 


the Board of Trade officials, while expressing their readi- 
ness to place local authorities upon equal terms with other 
bodies, declined firmly to go further and to allow local au- 
thorities to obtain powers and then transfer them, together 
with all the responsibilities, to the first-comer. 

TELEPHONES AND THE GOVERNMENT.—In the House of Lords 
the other night the Duke of Marlborough raised the sub- 


ject of telephone purchase, but his questions elicited noth- 


ing more definite by way of reply than that ‘the relations 
between the Telephone companies and the Post Office were 
under the consideration of the government.” In Juue, how- 
ever, under the terms of the original license granted to the 
Telephone companies, the first opportunity will occur to 


|for £25, which they allege they lost, owin 








take over the entire telephonic system of the United King- 
dom, so that this attitude of the government can not be per- 
sisted in much longer. There is a general feeling in this 
country that the telephones will ultimately be taken over by 
the government, but, on the other hand, there is an un- 
doubted determination on the part of the post office not to 
recognize the existence of “vested interests,’ or to 
pay exorbitant prices for the telephone material of the ex- 
isting companies. It is quite possible, though not very prob- 
able, that acompromise will be arrived at something like 
that which exists in some continental countries—namely, 
the operation of the trunk wires by the government and the 
local exchanges by the companies. In consideration of a 
more secure tenure of the more profitable part of their business 
—viz., local exchange work—the telephone ecengenien might 
consent to transfer their trunk wire system to the post office 
and to pay an even more substantial royalty than the 10 per 
cent. of their gross receipts, which they now annually hand 
over to the post office. 

CABLE RatrEs.—Mr. J. Henniker-Heaton, whose one and 
laudable object in life, for some years past, has been the in- 
troduction of Imperial penny pomase, and the reduction of 
the cable rates between Great Britain and her colonies to 
the uniform figure of one shilling per word, recently devoted 
a paper at the Society of Arts to these questions. Mr. Hen- 
ior Heaton’s language would be nothing unless vigorous, 
and his paper at the Society of Arts contained the usual per- 
centage of pleasant epithets, such as “long-headed monopo- 
lists,” ‘‘ wily spiders,” etc. A few days ago Sir James quer: 

enni- 


son was interviewed with regard to Mr. 
ker-Heaton’s statements by a representative of an 
enterprising evening aper. Wit regard to the 


Imperial Government taking over the submarine system of 
the Eastern and Eastern Telegraph Extension Companies, 
Sir James Anderson remarked that he foresaw considerable 
difficulties in the way of the British Government obtaining 
a footing in foreign and often hostile countries for the pur- 

ose of cable stations. As to the one shilling a word tariff 

e was of opinion that it was impossible, and he showed that 
Australia aloe received at present Is. 2d. per word for the 
transit of messages across the Australian continent. Asked 


| what he thought of the Pacific cable scheme, Sir James An- 


derson remarked that from a business point of view he failed 
to see what raison @etre it could have, although he was by 
no means prepared to say that it would never be laid. since 
at certain times money can be obtained for any wild scheme, 
and many people seemed to think that they ought to fulfill 
Shakespeare's prophecy and ‘“‘put a girdle round the earth.” 
In his «pinion cables should be laid not across broad and 
fathomuess oceans, where traffic cannot be developed, but in 
moderate depths (under a thousand fathoms) and along 





coasts, touching at every possible commercial port. Then 
the cables could easily be repaired and the shareholders 
have a paying property. In reply to Mr. Henniker Heaton’s 
vigorous denunciation Sir James Anderson showed that the 
Eastern Extension Companies had always been ready to 
make eve ssible reduction in-their tariff consistent with 
pave a dividend to their shareholders, and he pointed out 
hat the recent marvelous developments of the code system 
had gone a long way towards reducing the cost of cable- 
rams. Of the messages carried by the Eastern Ceegrapit 
ompany nearly 40 per cent. were under five words apiece. 
THE ELECTRIC METER IN CouRT.—Messrs. Chamberlain & 
Hookham, of Birmingham, the makers of the Hookham 
meter, seem to be fated to have their meter brought promi- 
nently before the public by the medium of the law courts. 
This was the case a few weeks ago, and now Messrs, Cham- 
berlain & Hookham have been obliged to sue the a 
Electric Light any for the sum of £31, the price of two 
of their meters. he defendants put in a a 
o e 
failure of the meters to register electricity supplied to cus- 
tomers. Counsel for the Cadogan ene contended 
that Messrs. Chamberlain Hookham’s circular 
relating to the meter stated that it was a reliable 
iece of apparatus, and that since it was not found 
o be so. the Cadogan Company claimed to be 
reimbursed for the loss they had sustained. Counsel) con- 
tended that a trade circular of this description amounted to 
a warranty. Judgment was finally given for the plaintiffs, 
Messrs. Chamberlain & Hookham, on the common-sense 
ground that the trade circular did not amount to a warranty, 
and that as long as the statements made in it were of a 
bona-fide character people who | sage aeweny on the strength 
of the circular had no legal remedy, even if the article pur- 
chased did not come up to the standard of the circular. I 
am afraid that these frequent appearances of the electric 
meter in the law courts will intensify the belief held by some 
people, that no such thing as a reliable electric meter exists. 
CiTy oF LONDON AND SOUTHWARK SUBWAY RAILWAY-—-On 
Wednesday last the Lord Mayor and a large party connected 
with railway undertakings made a trial trip over the line of 
this company. The journey from the city station to the one 
on the far side of the river, was accomplished without any 
hitch. Unfortunately, after Mr. Greathead (the engineer) 
had expatiated on the novelty of the enterprise, it was found 
when the Lord Mayor and party took their seats for the re- 
turn journey that the train would not start. After being 
kept at the station something like an hour over the time laid 
down in the programme, the electric locomotive was _ in- 
duced to — its functions and the train ran swiftly 
back to the city terminus. The conventional luncheon 


then took lace, but owing to the delay which 


had occurred, the majority of the ‘distinguished 
visitors” were obliged to forego the _ hospitality 
of the chairman and_ directors of the city of 


London & Southwark Subway Company. It was explained 
after the luncheon that the unfortunate mishap which had 
occurred in the morning had nothing todo with the perma- 
nent way, electric locomotive or the generating apparatus, 
but was simply owing to the fact that an obstinate turn- 
cock of the Southwark & Vauxhall Water Company had 
for some time refused to turn on the water required at the 
generating station. It was perhaps fortunate under the 
circumstances that the members of the technical press were 
rigorously exciuded. As I have already mentioned, it is not 
expected that this line will be opened to the public until this 


summer. 


A Decision of Importance to Electrical Inventors. 





In the case of Pohl vs. The Anchor Brewing Company. 


This is a suit in equity, brought on the 16th of April, 1889, in the 
Circuit Court of the United States for the Southern District of New 
York, by Carl Pohl] and Charles Zoller against The Anchor Brewing 
Company. a corporation, for the infringement of letters-patent No. 
213,447, granted March 18, 1879, on an application filed January 3, 1879, 
to Carl Pobl, for an “ improvement in barrel and cask-scrubbing 
machines.” 

The patent is granted on its face for the term of seventeen years 
from March 18, 1879, *‘ subject to the limitation prescribed by sec. 
4,887, Rev. Stats., by reason of German patent dated September 6, 
1877, and French patent dated September 3, 1877.” It appears, 
by translations into English of the German and French patents, an- 
nexed to the biil, that the German patent began to run September 
6, 1877, and _ its longest duration was until December 12, 18$1, and 
that the French patent began to run from September 3, 1877, and 
ran for fifteen years. 

The defendant put in a plea to the bill setting forth that, at the 
time when Pohl applied for the United States patent, and at the 
time il. was issued, he was a citizen of the — of Germany; that, 
on the 6th of September, 1877, a German patent was issued to him 
for the same invention, for the term of 15 years; that, under the 
German patent law of May 25, 1877, he was required to pay certain 
annuities on the German patent, and to work the invention in the 
empire of Germany in the manner and for the term specified by 
that law; that in default thereof, the term of the German patent 
would expire, and the rights and privileges of the patentee 
under it would become forfeited and cease; that Pohl neglected 
and failed to pay the annuities, and to work the invention in 
the empire of Germany inthe manner and time required by that 
law, whereby and under the provisions of that law 
the German patent became forfeited in 1880, and the 
term thereof expired; that, by reason thereof, and under the pro- 
visions of section 4887 of the Revised Statutes, the United States 
patent expired and the term thereof ended in 1880, and prior to the 
commencement of this suit, and, at the time it was brought, the 
plaintiff had no title to the patent and no rights under it; t at, on 
on the 3d of September, 1877, a patent was issued to Pob] for the same 
invention by the proper authorities of the government of France, 
for the term of fifteen years, and subject to the provisions of the 
French patent law of July 5, 1844; that, under those provisions, a 
a patentee who failed to pay his annuity as required by 
that Jaw, before the beginning of each year of the duration 
of his patent, or who failed to put his invention in working 
order in France within two years from the signature 
of the patent, or who _ ceased such working during 
two consecutive years, would forfeit all right under the patent; 
that Pohl negiecsed and failed to pay his annuity as required by 
such law, and failed to put his alleged invention in working order 
in France within two years from the signature of the patent, and 
ceased such working during two consecutive years, whereby, un- 
der the provisions of the French patent law, the French patent was 
forfeited and the time and term thereof expired, and the rights of 
Pohl there underceased ; and that,under the provisions of sec.$887 of 
the Revised Statutes, the United States patent expired and the 
term thereof ended pricr to the commencement of this suit, and at 
that time the plaintiffs had no title to the patent and no exclusive 
rights thereunder. 

he plea was set down for argumeni, and the Circuit Court, held 
by Judge Wallace, sustained the plea and dismissed the bill. To 
review that decree the plaintiffs have appealed. 

Section 4887 of the Revised Statutes, on which the question in- 
volved in this case arises, reads as foliows: ‘“‘No person shall be de- 
barred from receiving a patent for his invention or discovery, nor 
shall any patent be declared invalid, by reason of its having been 
first patented or caused to be patented in a foreign country, unless 
the same has been introduced into public use in the United States 
for more than two years prior to the application. But overy patent 

ranted for an invention which has been previously patented in a 

oreign country shall be so limited as to expiro at the same time 
with the foreign patent, or, if there be more than one, at. the same 
time with the one having the shortest term, and in no oase shall it 
be in force more than 17 Toere. The particular question involved 
is ae to the meaning of the language of the second paragraph of the 
section. 

The United States patent in the present case, granted March 18, 
1879, was granted for an invention which had been patented pre- 
viously, in September, 1877,in Germany andin France. It must 
be, therefore, by the terms of section 4887, so limited as to expire at 
the same time with that one of the two patents, German and 
French, “‘having the shortest term.’’ The German patent on _ its 
face appears to have been granted for aterm extending from Sept. 
6, 1877, to Dec, 12, 1891; and the French patent for aterm extending 





I ie, ii ae 


== 4 S Ce 


SO“ ese 


Un 
for! 
me; 
for 
ven 
sha 
pat 
gra 
its ] 
toe 
Sue 
to b 
TI 
41887, 
Stat 
one 
mea 
ent j 
the | 
forfe 
scrit 
In 
Unit 
time 
ther 
the t 
we bh 
wore 
Scho 
num 
wore 
thro 
by la 
Th 
mane 
plea. 
such 
ion o} 


Th 
ment 
war 8 
pouns 
ingto. 
$350. 
in par 
war li 
buoys 
Itise 
cienth 
light t 
clear 
one-t 


Treo 
of an 














ss eS Ss Sv 








Aprit 5, 1890.] 


THE ELECTRICAL 





WORLD. 





247 





for fifteen years from Sept. 3, 1877, that is, until Sept. 3, 1892. If the 
United States: patent does not expire until the end of the term ex- 

ressed on the face of that one of the two patents, German and 

rench, which has the shortest term so expressed on_ its face, it 
does not expire until the end of the term so expressed on the face 
of the German patent, namely, Dec 12, 1891; and soit had not ex- 
on when this suit was commenced, and has not yet expired. On 

he other hand, if it expired when the German patent became for- 
feited by reason of the facts alleged in the plea in regard to it, or 
when the French patent became forfeited by reason of the facts 
alleged in the plea in regard to it, the United States patent expired 
prior to the commencement of this suit. 

The opinion of the Circnit Court in the present cas~ (39 Fed. Rep. 
782) proceeded upon the view that the “term” of the foreign pat- 
ent, referred to in s« ction 4887 was not the original term expressed 
in it, but its actual period of existence; and the United States patent 
expired when the foreign patent having the shortest term was termi- 
nated by its lapsing or becoming forfeited in consequence of the 
failure of the patentee to comply with the requirements of the for- 
eign patent law. The Circuit Court regarded the decision of this 
court in Bate Refrigerating Co. v. Hammond (129 U. S., 151.), made 
in Jo“yary, 1889, as requiring such decision. 

TPaestion involved in the present case has been decided by 
several of the Circuit Courts. 

In Holmes Electrical Protective Company v. Metropolitan 
Burglar Alarm Company (21 Fed. Rep.. 458), in the Circuit Court for 
the Southern District of New York, in August, 1884, it was held by 
Judge Wheeler that section 4887 meant that the term of the United 
States leq an should be as long as the remainder of the term for 
which the foreign patent was granted, without reference to inci- 
dents occurring after the grant of the foreign patent; thai that sec- 
tion referred to the fixing of the term of the foreign patent, and not 
to the keeping of it in force; and that the term of the United Siates 

tent was not affected by the fact that a prior English patent had 
en suffered to lapse by the non-payment of a tax. 

In Paillard v. Bruno (29 Fed. Rep., 864), in Circuit Court for the 
Southern District of New York, in December, 1886, it was held by 
Judge Wallace that, under section 4887, a United States patent, for 
an invention which had been patented previously in England for 
the term of fourteen years, did not expire until fourteen years 
from the date of the English patent, notwithstanding the grant of 
the latter patent had terminated by the failure of the patentee to 
pay a stamp duty required to be paid as a condition of the con- 
tinuance of the grant beyond the term of three years. 

In Bate Refrigerating Company v. Gillett (31 Fed. Rep., 809), ir 
the Circuit Court for the District of New Jersey, in August, ss; 
before Mr. Justice Bradley, it was held that where an English 
— was granted for a certain term, provided that if the paten- 

e should not pay a stamp duty within a certain time, the patent 
should cease and determine, a United States patent afterward 
granted for the same invention was not affected by a forfeiture of 
the forei patent subsequently incurred by a failure to perform 
such condition; that the term of the English patent fixed the term 
of the United States patent; that the subsequent fate of the Eng- 
lish patent had no effect upon the United States patent; and that 
the life of each, after its inception, proceeded independently of the 
life of the other. As authority for this view Mr. Justice Bradley 
cited the cases above referred to of Holmes Electrical Protective 
anenny v. Metropolitan Burglar Alarm Company and Paillard v. 

runo. 

Prior to the decision of the Circuit Court in the present case, and 
in May, 1889, in Huber v. N. O. Nelson Mfg. Co. (38 Fed. Rep.., 830), 
in the Circuit Court for the Eastern District of Missouri, before 
Judge Thayer, it was held that a United States patent, granted 
after an English patent for the same invention had lapsed and be- 
come void by reason of the non-payment of a stamp duty, was 

ranted without authority of law. This decision was made on the 
interpretation which the court gave to the case of Bate Refrigerat- 
ing Co. v. Hammond. : 

ut we think that the question involved in the present case is not 
the same as that decided in Bate Refrigerating Company v. Ham- 
mond, and is not controlled by the decision in that case. There a 
United States patent was granted in November, 1877, for seventeen 
years. A patent for the same invention had been granted in Can- 
ada to the same patentee for five years from January, 1877. The 
Canadian patent was, in December, 1881, extended for five years 
from January, 1882, and also for five years from January, 1887, under 
a Canadian statute passed in 1872. The question involved was 
whether, under 4887, the United States patent expired in January. 
1882, or January, 1892. This court, limiting itself to the precise 
question involved, said that it was ‘‘of opinion that, in the present 


case, where the Canadian statu'e under which the exten- 
sions of the Canadian patent were granted, was in 
force when the United States patent was issued, and 
also when that patent was applied for. and where 


by the Canadian statute, the extension of the patent for Canada 
was a matter entirely of right, at the option of the patentee, on his 
payment of a required fee, and where the 15 years’ term of the Ca- 
nadian patent has been continuous and without interruption, the 
United States patent does not expire before the end of the 15 years’ 
duration of the Canadian patent.” This was said on the view, ex- 
pressed elsewhere in the opinion, that the Canadian patent did not 
expire, and it never could have been said properly that it would ex- 
pire, before January, 1892. The ground of thisconclusion was, that 
the “term” of the Canadian pees granted in January, 1877, was 
by the Canadian statute at all times a term of 15 years’ duration, 
made continuous and paatoeransee by the action of the patentee, 
as a matter entirely of right, at his own opticn. 

By parity of reasoning, as applied to the present case, section 
4887 requires that the United States patent shall be so limited as to 
expire at the same time with the term limited by the sueaten pat- 
ent issued prior to the issuing of the United States patent, having 
then the shortest time to run. There is nothing in the statute 
which admits of the view that the duration of the United States 

atent is to be limited by anything but the duration of the legal 
erm of the foreign patent in force at the time of the issuing of the 
United States patent, or that it is to be limited by any lapsing or 
forfeiture of any portion of the term of such foreign patent, by 
means of the operation of a condition subsequent, according to the 
foreign statute. In saying that ‘‘every patent granted for anin- 
vention which has been previously patented in a foreign country 
shall be so limited as toexpire at the same time with the foreiyn 
patent,” the statute manifestly assumes that the patent previously 
granted in a foreign country is one granted for a definite term; and 
its meaning is, that the United States patent shall be so limited as 
to expire at the same time with such term of the mace patent. 
Such term was held, in Bate Refrigerating Company v. Hammond, 
to be fifteen years and not five years, 

This view is made conclusive by the requirement of section 
1887, that if there be more than one prior foreign patent, the United 
States patent shall be so limited as to expire at the same with that 
one of such foreign patents ‘“‘having the shortest term.” This 
means the foreign patent which, at the time the United States pat- 
ent is granted. has then the shortest term to run, irrespective of 
the fact that the foreign patent may afterward lapse or become 
torfeited by the non-observance of a condition subsequent pre- 
scribed by the foreign statute. F 

In the view that section 4,887 is to be read as if it said that the 
United States patent is to be so limited as to expire at the same 
time with the expiration of the term of the foreign patent, or if 
there be more than one, at the same time with the expiration of 
the term of the one having the shortest term, the interpretation 
we have given to it is in harmony with the interpretation of the 
words ‘‘expiration of term’’ in analagous cases. (Oakley v. 
Schoonmaker, 15 Wendell, 226; Beach v. Nixon, 9 N. Y., 35; Far- 
num vy. Platt, 8 Pick., 338.) In those cases it was held that the 
words “‘expiration of term’ do uot mean expiration of term 
through a forfeituze by breach of a condition, but mean expiration 
by lapse of time. 

The decree of the Circuit Court is reversed, and the case is re- 
manded to that court with a direction to overrule, with costs, the 
plea of the defendant, to assign it to answer the bill, and to take 
such further proceedings as shall not be inconsistent with the opin- 
ion of this court. 


—---—_— —- > +e HS oo > -—— 


The Huntington Electric Search Light is being experi- 
mented with in San Francisco harbor. The search hight used on 
war ships is usually a very heavy apparatus, weighing about 1,000 
pounds, and costing about $10,000 as made in France. This Hunt- 
ington light weighs about 130 pounds, is of 4,600 c. p., and costs 
$350. One man can easily handle it, and the light is concentrated 
in parallel rays, instead of being diffused over a wide area as in the 
war lights. At the distance of half a mile ona dark, clear night, 
buoys could be plainly seen and every rope in the rigging of a ship. 
It is claimed that the light will penetrate the thickest fog suffi- 
ciently to prevent collisions. When turned vertically, a column of 
light three-quarters of a mile high is produced, visible on dark, 
clear nights many miles away, and visible in the thickest fog at 
one-third of a mile distant. 


Troy Hill, Pa., and Allegheny will soon be connected by means 
of an electric railway, 


Special Correspondence. 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, \ 

167-177 TimES BUILDING, NEW YORK. March 30, 1890. 

Cc. KR. Huntley, of the Brush Electric Light Company of 
Buffalo, is in the city looking up underground business. 


In Town this Week —P.C. Burns, of the ='. Louis Electric 
Company, is in town, and is out with a new line —, cut- 
outs, switches and appliances. 


Mr. H. Baum, general manager of the Fidelity Carbon Com- 
pany, of St. Louis, was in town the past week, and speaks very 
sanguinely of the volume of business on hand and the successful 
reorganization of his company. 


Curtis & Dean, 115 Broadway, have recently filled an order 
for three double 30 h, p. truck and car equipments for the Troy & 
Lansingburg Street Railway, and have just organized a working 
department for the introduction of isolated plants. 


Dr. Norvin Green was in Louisville during the cyclone of last 
week, and some anxiety was felt by his friends here, although his 
home was out of the immediate destructive path. He went to 
Louisville to celebrate his golden wedding, which anniversary fell 
on Tuesday last. 





Mr. T.W. Harrington, whois well known among our readers 
as a salesman for the Western Electric Company, New York, has 
taken charge of the Tropical American Telephone Company’s New 
York branch, and assumes the duties April 1, in conjunction with 
Mr. H. W. Bates, who has been in charge since July, 1889. His 
long experience in the telephone field will make his services valua- 

le to the company. 


Wie Welerraphic Tournament at Hardman Hall, April 10, 
promises to be a marked success inevery way. The judges have 
decided that the awards are to be based on the fastest time made, 
provided the sending is readable. Mr. W. P. Phillips offers an ad- 
ditional prize of $25 to the contestants in each of the four classes 
“who is adjudged to have done the most finished and accurate 
sending in the quickest time.” 


J W. Godfrey, of the New York Insulated Wire Company, 
was in New Orleans on the 18th of last month, and appointed the 
Southern Electrical Manufacturing Supply Company agents for his 
concern. They will carry a full line of wires, cables, etc., and are 
said to be the only house within 500 miles of the city (Crescent City) 
that is carrying a heavy stock, Mr. Gallaher, at the home office, 
says that the business has boomed surprisingly the past week. 


The Weston Electrical Instrument Company, Quitman, 
near Baldwin street, Newark, N. J, who have confined their at- 
tention to the manufacture of the Weston ammeters and volt- 
meters, have secured four floors of the fine building at 114 William 
street, Newark, which they.are fitting up with a full line of ma- 
chinery for the manufacture of a general line of clectrical instru- 
ments. They have improved the forms of their ammeters and 
voltmeters and increased their range. 

Mr.G. F. Shaver, vice-president of the Shaver corporation, 
manufacturers of the Molecular telephone, after years of labor in 
introducing his “little talkers ” into all lines of business, has 
secured Mr. H. H. Warner, the great patent medicine man, asa 
partner. Mr. Warner has sold his patent medicine business toa 
syndicate for $5,000,000, and has bought a one-half interest in the 
Shaver concern at par, and will devote his great energies to push- 
ing toa successful issue the business of the future competitor of the 
electric telephone 


Will Not Affect their Interests.— Mr. J. B. Van Sise, attor- 
ney for the Electrical Accumulator Company, anent Judge Coxe’s 
decision, tells me that he went into court for the accumulator peo- 
ple, requesting the judge to withhold his decision until his com- 
pany could complete their defense in a separate suit involving the 
same questions as those in the case of Brush vs. Julien. Judge 
Coxe felt obliged, however, to render his decision before that, but 
it was understood that it should not affect the Electrical Accumu- 
lator Company’s rights. 


The United Electric Light and Power Company, of 
New York City, has just placed with the Westinghouse Electric 
Company an order for alternating current incandescent apparatus 
to increase its present capacity of 28,000 lights to the extent of 15,000 
lights. To fill this order, five 3.000-light dynamos will be as soon 
as possible shipped from Pittsburg. Once these machines are in 
the station of the United Company, and in operation, that organi- 
Zation will have the largest central station incandescent lighting 
plant in the UnitedStates. Its arc lighting business is likewise grow- 
ing with great rapidity ; it is now employing the new West- 
inghouse are lighting system to a_ total capacity of 1,800 
lights, and last week was obliged, in orderto keep up with the de- 
mand for light, to order an additional 125-light machine from the 
Westinghouse Company. This new arc lighting system, it may be 
remarked, is quickly gaining in favor wherever introduced, and 
the manufacturers find it impossible to keep up with the orders 
which are coming to them from all parts of the country. 


Mr. George D. Allen, long and well known in electrical cir- 
cles, died at his home in Brooklyn on Friday, March 28, aged 46 
years. Mr. Allen organized the Excelsior Electric Company in 
August, 1881, and installed the first arc lamp in his native city of 
Brooklyn, in Frederick Loeser & Co.’s store, and was generally 
credited with installing the first arc light plant in this country, 


He has always retained the position of secretary and gen- 
eral manager of the Excelsior, and all the financial 
and commercial business of the concern developed upon 
him up to a short time ago, when he _ secured new 


capital, and was able to secure needed rest. Mr. Allen was also a 
man of marked personal characteristics, with a somewhat brusque 
manner, but popular withal and generous toa fault. Possessed of 
wonderful energy, pluck and commercial ability, it was through 
his labors that one of the most successful enterprises of the times 
was established. Funeral services were held at Mr. Allen’s late 
residence, 461 Washington avenue, Brooklyn, Monday, March 31, 
Rev. T. De Witt Talmage, D. D., officiating. The interment was 
in Greenwood cemetery. 


The New York Electrical Society’s meeting at the Equi- 
table Building, 120 Broadway. was an ovation. The Westinghouse 
Electric Company’s exhibition plant was virtually turned over to 
the society for investigation. .Since our last notice of this plant 
the main features of interest have been transferred to one of the 
booths in the lobby from the basement, and has had may! interest- 
ing features added to it. The current is generated in the basement 
from a 750 16 c. p. light, 1,150 volt alternating dynamo, driven from 
a 75h, p. Westinghouse compound engine. The booth contains ten 
converters, two Shallenberger meters, about 150 lamps from 16 to 150 
c. p., run in seriesand multiple arc to show the advantages of this 
system; four Tesla motors driving fans on armature rhaft; 4 h. p.; 
one bank of 80 lamps—can switch in and out any number; to show 








the sensitive working of the meters. A demagnetizing 
coil was practically demonstrated by magnetizing and 
demagnetizing a screw driver. A novel cigar lighter 
consists of a coil of platinum wire as resistance in asbestos’ 
The converter system is illustrated by two coils; mounted on one 
coil isa 16 c. p. lamp, receiving its current by induction. Six 
different styles of ceiling or lamp cut-outs are shown. The lamps 
are shown in different positions and groups for the advantageous 
diffusion of light ; one double pole throw switch to show the dif~ 
ference between alternating and direct current. Mr. W. T. 
Wheeler, the electrician of the building, has his direct current con. 
nected to this switch, and one 150 c. p. lampin the ceiling in this 
booth. The booth is in the care of Wm. Hubbard, electrician. 
"ee me 








NRW ENGLAND NOTES 


Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, March 25, 1890. 


A New Car.—The Tripp Anti-Friction Bearing Company 
building a large car on a new plan for the West End Railway. 


The Standard Electric Company, of Vermont, have on 
exhibition at their Boston office one of their 300-light incandescent 
machines. 


Wheels for the West End Company.—The American Steel 
Car Wheel Company are making a large number Of all steel wheels 
for the West End Railway. 


The Chelsea Gas & Electric Company have just added a 
650-light alternator to their plant. This company contemplate a 
number of changes in their station shortly, which will enlarge it 
considerably. 


are 


The West End Railway Company are having alarge num 
ber of cars built after the pattern of the Robinson radial car, which 
is six feet longer than any ordinary street car, and has three sets of 
wheels, for use on the electric lines this summer. 


Admitted to Partnership.—David A. Andrews, Jr., and 
Charles B. Price were admitted as members of the firm of Pettin 
gell, Andrews & Co., March 1. The new members have been with 
the firm some years, and are receiving the congratulations of hosts 
of friends. 

Geo. Cutter, of Chicago, E. H. Johnson, 
W. J. Jenks, E. T. Greenfield— Willard, Geo T. Manser and Geo. 
A. Hamilton, of New York, and Harry Baum, treasurer and 
manager of Fidelity Carbon & Manufacturing Company, of St. 
Louis, were in Boston this week. 


F. M. Kimball & Co. have just finished a motor of 500 volts, 
one-third h. p., for the Cambridge Electric Light Company. This 
will enable dentists and others to get power indirectly from a 
heavier circuit. Another motor built by the above firm is in use at 
the West End Office for cutting up used tickets, the work being 
done very effectively. 


Frank J. Sprague, 


The Malden Electric Company are to add to their already 
well-filled station a 1,300 light alternating machine, a 125 h. p. 
Macintosh & Seymour engine and a 125 h, p. boiler. It is thought 
that an addition to their present quarters will have to be made 
soon, as the number of lights is constantly increasing. This com- 
pany lights a territory covering 25 square miles and has over 1,000 
series incandescent street lamps and nearly 300 arcs. 


An Electric Lighting Exhibit.—The Suburban Light and 
Power Company gave an informal exhibition of the Westinghouse 
system of arc and incandescent electric lighting at the station on 
Norfolk avenue last evening. More than 100 incandescent and 30 
arc lamps were used te demonstrate the company’s ability to furnish 
a large number of lights without diminishing their brilliancy. The 
company has placed its lights in some 15 stores in the vicinity of 
Washington street. 


The New England Agency of the Westinghouse Electric 
Company, through Mr, F. P. Barnes, its general district agent, 
report the following recent sales: One 1,500-light incandescent 
alternator to the Lewiston & Auburn Electric Light Company, of 
Lewiston, Me,; one 750-light incandescent alternator and one 40 
alternating arc light machine to the Methuen Gas Light Company, 
Methuen, Mass.; one 750-light alternator, one 35 arc light Water- 
house dynamo, and a 100h. p. Westinghouse compound engine to 
the Blue Hills Electric Light Company, of Canton, Mass. 


The Interior Electrical Corduit.—Some very interesting 
experiments were tried in Boston, March 25 and 26, on the system 
of the Interior Electrical Conduit Company. They were conducted 
by Mr. E. H. Johnson, president of the company, and were de- 
signed to show the safety from fire that can be secured by the use 
of this system. Currents large enough to burn off the insulation 
were passed through wires incased in the conduit, the only result 
being a puff of black smoke, while by similar treatment an ordi- 
nary molding was fired throughout its entire length. Varicus 
other severe tests were made, all showing how thoroughly safe 
from fire a building wired through these conduits can be made. 
The results were most gratifying to the conduit company, and were 
such as should attract great public attention tothe merits of the 
system. 


Whe address of Captain Eugene Griftin, of the Thomson-Hous 
ton Electric Company, before the Electric Club of Harvard Univer- 
sity, last night, on “Electrical Transmission of Power,’’ was inter- 
esting, able and graphic, and gave a very comprehensive idea of 
the importance and marvellous growth of this branch of modern 
industry. Beginning with reference to the former definitions of 
this mysterious element which made it a subtle “fluid,” and touch 
ing on the present idea of electrical “induction,” or the ‘“‘wave 
movement” theory of Faraday and modern scientists, Captain Grif- 
fin clearly explained the principle of the electric motor, or the 
reversibility of the dynamo, which is the basis of the modern sys- 
tem of electrical transmission of power. Instancing the telephone, 
the incandescent and arc lamps and the electric heater as examples 
of how power may be transmitted electrically, he particularly 
described what is generally meant by the electrical trans- 
mission of power, 7. e., the apparatus for converting mechanical 
into electrical energy, means for distributing the lat- 
ter to the points of service and the motors to 
reconvert the electrical energy into mechanical energy, and to per- 
form the innumerable forms of work that it does. The speaker 
made valuable points in showing how and why high voltages or 
pressures, such as are used inarc lighting, are dangerous to life, 
and why the low voltages, that are used on electric railways, incan- 
descent and telegraph lines, are safe. The economical and other 
numerous advantages of electric over steam and similar forms of 
power were made apparent and evidenced, as in electric lighting, 
central s‘ation distribution, mill and factory work and street rail- 
way propulsion; and the growing field of mining work, where elec- 
tricity lights the mine, pumps the water and drills, hoists, cuts and 
hauls, the various products. At present, street car propulsion is 
perhaps the most important branch of the electrical transmission of 
power. The five years increase of busines in this line is most sug- 
gestive, In 1885 there were three roads with an aggregate of 7.4 
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miles and 13 cars. On Jan. 1, 1890, there were 251 roads in opera 
tion and under contract, with an aggregate of 1,641 miles and 2,346 
cars, the growth of this application of electricity, like 
most of the others, being limited solely by the capacity of 
the factories. The Thomson-Houston Company started its 
first electric car on July M, 1888,is now turning out 50 railway 
motors weekly and has 1,100 motors on its unfilled order list. Asa 
result of ten years growth there are to-day about 131 arc light cen- 
tral stations in New England, burning over 20,000 arc lamps which 
represent about 17,000 h. p. electrical energy. The West End Street 
Railway Company are building a single station of 15,000 h. p. for 
electric railway work, this being but one station out of three for 
this one company. Dealing with the objections urged against the 
use of electricity, Captain Griffin showed that in New York City, 
where there has recently been such an ignorant, exaggerated, undis- 
criminating war on overhead electric lines, the aggregate number o¢ 
violent deaths during the past year was 1,467. Of these, 265 resulted 
from falls; blows from falling objects, 36; run over by horse cars, 
12; run over by cars and engines, 33; run over by wagons and 
trucks, 32; asphyxiated by gas, 12; and killed by electricity, 9; mak- 
ing just 33 per cent. more deaths from gas there last year than from 
electricity,and more deaths from falling sign-boards and other heavy 
bodies on one street, Broadway, than from either gas or electricity. 
During the year covered by the last report of the Boston Board of 
Health, the total number of deaths in that city from casualties 
aggregated 390, but not a single death is recorded against elec- 
tricity. The 131 are light central stations in New England 
have been in operation from one to ten years, distributing thou- 
sands of horse power by wires through and over all the principal 
cities and towns, but during that period there were only five deaths 
from electricity. It is most pertinent to ask what other industry com. 
parable with the electric industry can show such a record for safety 
as this? Of the five deaths by electricity, four were employés of 
the lighting companies, and one only can be classed with the public 

As to the danger of fires from electricity: From Nov. 8, 1886, to May 
1, 1887, in Boston, 344 fires were investigated, of which only 
five are returned as ‘‘cause unknown,” and electric wires three. 
Electricity caused .009 of the fires. In the 1889 report, same city, 
electricity caused only two per cent. of the fires. These facts as to 
the electric wires in general. Concerning the electric railway wires: 
They carry a current of only 500 volts, while the arc ligbt wires 
carry currents of from 2,000 to 6,000 volts. It is an incontestable 
fact that no one has ever been killed or even seriously injured by a 
500-volt current from the railway wires. As to danger of fire, since 
the railway wires enter no buildings, they cannot of themselves 
cause fires. The current might be conveyed through some other 
circuit by wires falling on the trolley wires. The advantages of 
electricity over horses for running street cars, such as greater 
speed, greater economy in operation, cleaner streets, diminished 
death 1ate, because of the abolition of large stables, the removal of 
horses from the streets and the increased cleanliness of the streets, 
increased value of real estate, resulting from the abolition 
of large stables, and greater reliability of service, were 
all demonstrated in a way that cannot but add greatly to the pub- 
lic knowledge. In short, the whole address is admirable and calcu- 
lated to enlighten the people on many points that are now greatly 
befogged and exaggerated by a too ignorant daily press, which has 
no right to be so, and by “conservatives” who ever oppose all prog- 
ress. It is just such treatment as Captain Griffin brings to his sub- 
ject, that of a practical man in an intensely practical way, that is 
helping the cause of electricity everywhere. It would make an 
excellent “tract” for circ ulation, and it is to be h oped the lecturer 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
465 The Rookery, Chicago, March 29, 1890. 


The Culmer Block, at Salt Lake City, will be lighted by 150 
Thomson-Houston incandescent lights. 

A Thomson-Houston 30-arc light dynamo has been added to 
the capacity of the Mount Clemens Electrical Company, Mich. 

The Card Electric aad Dynamo Company are in opera- 
tion at the northwest corner of John and Front streets, Cincinnati. 

Mr. Elmer P. Morris, the well-known electric railway su- 
perintendent of Cincinnati, made a flying visit to Chicago last 
week. 

Dr. W. C. Clark’s new apartment building at 39th street 
and Ellis ayenue will be lighted from a Thomson-Houston 300-light 
motor type dynamo, 

H. H. Prudy, Commissioner of Public Works, Chicago, is 
calling for bids on 325 incandescent electric fixtures for use in the 
House of Correction. 

Mr. Jean A. Wetmore, representing the Norwich Insulated 
Wire Company, 58 Cedar street, New York, is in the city talking up 
the merits of his specialty. 

Mr. L. B. Stillwell read an interesting paper on the distribu- 
tion of light and power by electricity, before the Engineers’ Society 
of Pittsburgh, on Tuesday last. 

A Thomson-Houston 650-Light Alternating Current 
Dynamo has been added to the capacity of the Denver Electric 
Illuminating Co., Denver, Colo, 

Frank T. Phillips, of Pittsburgh, has brought suit avainst the 
Postal Telegraph Company for gross neglect in not delivering a 
message, and claiming $5,000 damages. 

The United Electric Street Railway Company, of Nash- 
ville, Tenn., has secured control of all the street railway lines, hav- 
ing paid $3,000,000 for the 50 miles of track and equipment. 

Incorporations.—The Caloric Light and Fuel Company, at 
Chicago, to do a general lighting and heating business; capital 
stock, $150,000; incorporators, M. Goldsmith, H. G. Coffee, J. L. 
Kerr. 

The Capacity of the Manitou Electric Company, 
Manitou Springs, Colo., has been increased by the addition of 
Thomson-Houston 30-light arc and 300-light incandescent ma- 
chines. 

Mr. James Barker, general passenger agent of the Monon 
Route, has kindly favored the Western oftice of THE ELECTRICAL 
WORLD with a handsomely-framed representation of their famous 
“ velvet train." 

Mr. J. W. Godfrey, General Manager of the New York Insu- 
lated Wire Company, has been in town for several days: Mr. God- 
frey is en route west to the Pacific Coast, where he will cover the 
field thoroughly. 

Mr. Ned Fox, of the Phenix Glass Company, is again visiting 
the trade and showing handsome photographs or samples of globes, 
and all the other incandescent or arc light supplies made by the 
Phoenix Company. 











A. W. Wright, Alma, Mich., has purchased a plant of 20 are 
and 650 alternating current incandescent light capacity, of the 
Thomson-Houston system, to be used in the sanitarium, hotel and 
other public buildings, 


THE ELECTRICAL WORLD. 


The Union Electrical Construction Company, St. 
Louis, Mo., are having excellent success in the introduction of the 
interior conduit system among the leading architects, who are now 
specifying its use in many of the fine buildings. 


Mr.S.S. Leanard, the western manager of the Hill Clutch 
Works, Clevejand, has secured the contracts for the installation of 
allthe shafting pulleys, clutch pulleys, etc., in the new Rand- 
MeNally Building in Chicago, and in Rathborne, Sard & Co.’s new 
factory in Aurora, Il. 


The Elgin City Ratiway Company, Elgin, Il., announces 
the purchase from the Edison Company of its incandescent and 
are lighting plants, thus consolidating all electric enterprises. 
The company increases its capital to $200,000, and will have ten 
miles of electric railroad in operation June 1, 


Mr, F. A. C. Perrine, chief electrician of the Jolin A. Roeb- 
ling’s Sons Company, stopped over in Chicago on Wednesday, en- 
route to Minneapolis. Mr. Perrine referred to the fact that the 
Roebling mills at Trenton are crowded with orders for the various 
wires, and that a more prosperous season has never been known. 


Mr. Fred W. Best, of Denver, stopped over in Chicago on 
Monday while en route to New York to select an additional stock of 
electroliers and combination fixtures for the spring trade. Mr. 
Best reports business prospects unusually good; real estate com- 
manding good, wholesome prices and the entire state rapidly 
settling up. 


Mr. BR. J. Randolpn, of the Excelsior ¥lectric Company’s 
Chicago office, reports the sale of the following Excelsior apparatus: 
One 30-arc light dynamo, St. Joe, Mo.; two 30-are light, new type 
dynamos to the Consolidated Electric Light Company, Kansas City, 
Mo.; 60 lights, new type, to Topeka, Kan., and 60 lights, new type, 
to Sedalia, Mo. 


The Kuaapp Electrical Works, Chicago, are having excel- 
lent success in introducing the Young automatic safety cut-out, 
several companies having placed the device on every circuit. This 
safety device was spoken of most highly by Professor Thomas, of 
the Ohio University, in his late address before the Judiciary Com- 
mittee of the Ohio Senate. 


The Brush Electric Light Company, Cincinnati, have 
elected the following named officers: President, T. T. Robinson; 
treasurer, James Dalton; secretary, F. J. Wade. These gentlemen, 
with Lee H Brooks, A. G. Corrie, Julius Balke, Jr., and A. B. 
Champion, compose the directory. All are residents of Cincinnati, 
save Mr. Robinson, who resides in Boston. 


Incorporations.—The Ubrichsville & Dennison Street Rail- 
way Company, Uhrichsville, O.; capital stock, $30,000. The West 
End Street Railway Company, at Rockford, Ill.; capital stock 
$30,000; to construct and operate a street railway; incorporators, 
J.S. Ticknor, B. A. Knight, and Otto W. Haegg. The Chicago In- 
candescent Lamp Company, at Chicago; capital stock, $1,000; to 
manufacture electrical supplies; incorporators, F. B. Caldwell, 
Frank J. Reed and A. Oppermann. 


Decisions. -The Supreme Court of Indiana has decided in the case 
of William Reese vs.Western Union Telegraph Company,where the 
company negligently failed to deliver a message, that the plaintiff 
is entitled to recover what would seem to be just as a compensation 
for his mental anguish. 

In the case of David H. Rogers vs. the same company, the court 
decided “‘that there can be no recovery under our statute where 
the contract was made in a foreign state.” 


Mr. George Cutter, Chicago, has gone east on a business trip, 
and will visit Boston, New York, Philadelphia and other points 
before his return, and will arrange for the handling of certain new 
specialties. During the nine months Mr. Cutter has been in busi- 
ness he has sold over a quarter of a million dollars worth of sup 
plies, though he confined himself to a line of heavy electrical engi- 
neering material, not dabbling in push buttons, bells, etc. This 
success is phenomenal, and has all been worked up through persist- 
ent hustling and the aid of friends. 


Wanted by a Chicago Syndicate.—A special dispatch from 
St. Joseph, Mo., says: Samuel Allerton, the millionaire pork pack- 
er of Chicago, and H. C. Fudge, a wealthy capitalist of the same 
city, arrived in St. Joseph to confer with the owners of the Wyatt 
Park and Union Electric Street Railways with the view of pur- 
chasing these lines and operating them in the future. These 
gentlemen are the representatives of a syndicate of Chicago 
capitalists which has been organized for that purpose. A propo- 
sition has been made to buy both lines, but the price has not been 
made public. ‘Ihe Wyatt Park line is nine miles in length, and the 
Union seven, It is expected that the deal will be closed this week 


The Pumpelly Storage Battery and Motor Company, 
Chicago, have supplied 200 more Pumpelly cells to the local phono- 
graph company, and have made a third shipment of 100 cells to San 
Francisco, for use there in connection with phonographic work. 
The Pumpelly Company are also making an installation of 100 cells 
ina prominent apartment house, to be used in furnishing light to 
occupants after 11 Pp. M. when the power plant is shut down for the 
night. As complete installations of this character can be made for 
$10 per lamp, many builders of modern structures are favorably 
considering the advisibility of effecting a considerable economy in 
the operation of their power plant, by installing a Pumpelly storage 
battery plant. 

Telephone Quotations.—Col. 8S. G. Lynch, broker, 146 La 
Salle street, Chicago, furnishes quotations on telephone stocks at 
follows: 





CE. os ik cs cuveanese $290@$295 | Cumberland............ $ 59@ $60 
Central Union.......... 58@ 59| Wisconsin............. . 116@ 117 
A cad ay staves 96@ 98 | Bell of Missouri......... 140@ 145 
Great Southern......... 30@ 32| Iowa Union............. 23@ 25 
CR. Fs < Seen skce cane 38@ 40| Missouriand Kansas .. 54@ 55 
Rocky Mountain Bell.. 40@ 45 





ELECTRIC LIGHT STOCKS. 
Chicago Are Light and | Chicago Edison Co..... SLI2@§113 
I. ni douse a on waeee @$94 
New Companies.-—-Emery Electric Mining Machinery Com- 
pany at Chicago; capital stock, $50,000; for the manufacture of 
mining machinery and electrical appliances; incorporators, J. L. 
Ludwig. Cyrus Emery, and B. F. Stewart. The Crosstown Elec- 
tric Railway Company of St. Louis; capital stock, $100,000, half paid 
up; incorporated by G. Campbell, E. D. Meier, D. K. 
Ferguson. D. W. Brown, P. K. Marion, and C. C. 
Carroll. ‘The Chillicothe Street Railway Company, of Chilli- 
cothe, Livingston County; capital stock, $15,000 ; incorporated 
by Levi Lloyd, W. G. Clark, W. M. Peatman, and C. W. 
Norman. The Wichita Electric Railway Company, of Wichita, 
Kansas; capital stock, $100,000; Directors, J. O. Davidson, Thomas 
G. Fitch, Geo. L. Rouse, B. H. Campbell, and C. W. Walker. all of 
Wichita. , 


The Chicago Electric ‘ lub.—The regular ticket for the 
election of new officers has been quietly prepared and printed, as 
well as proxy tickets, and a new list of members, all of which will 
be distributed in due season to insure the election of the regular 
list of officers. At the last election se:eral proxies were offered, 
but refused on the statement of the secretary that a prominent 
member of the legal fraternity had rendered an opinion that voting 
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by proxy was not legal. It is to be presumed that a change of cir- 
cumstances has rendered necessary a more thorough investigation 
of the subject. The regular ticket reads: President, F. G. Beach: 
Vice-F residents, 1st, F. B. Badt; 24, Alex. Kempt; 3d, D. P. Perry; 
4th, W. H. McKinlock ; Secretary, W. A. Kreidler; Treasurer, F. 
S. Terry; Managers, B. E. Sunny, M. A. Knapp, F. W. Cushing, 
Geo, O. Fairba..ks, William Taylor, F. E. Degenhardt, E. Baggot, 
F. W. Parker, Geo. C. Bailey, H. A. Glasier; Membership Commit- 
tee, C. C. Haskins, Geo. Cutter, Fred DeLand. 


The Heisler System.—The Heisler Electric Light Company of 
St. Louis report recent contracts from the following companies for 
their long distance incandescent electric lighting apparatus: Staten 
Island Light, Heat and Power Company, Port Richmond, Staten 
Island, N. Y.; Complete Electric Construction Company. Union 
Hill, N. J.; Johnstown and Gloversville Gas Light Company, Johns- 
town, N. Y.; Germantown Electric Light and Power Company, 
Germantown, Pa.; The Electric Light Company, Milledgeville, Ga,: 
Messrs. Rheubottom & Bond, Union City, Mich.: Pierre Hiectric 
Light and Power Company, Pierre, S. Dak. The following new 
Heisler plants have just been’ started, and are re- 
ported as operating with entire satisfaction; Holden Water 
Company, Holden, Mo.; Bonham Electric Light and Power 
Company, Bonham, Tex.; H. H. Williams & Co., Wauseon 
Ohio. At Holden and Wauseon these plants are doing the city 
lighting. Some notable shipments of electrical apparatus have 
just been made from St. Louis to the Republic of Mexico. The 
Heisler Electric Light Company recently forwarded two carloads 
of electrical apparatus, including dynamos, regulators, sockets, 
lamps, street and indoor fixtures, wire, insulators, pins, etc., etc., 
for the complete installation of Heisler long distance’ incandescent 
plants in the cities of Durango and Agnes Calientes. Both of these 
cities are to be lighted exclusively by the Heisler system, and suf- 
fitient dynamo capacity will be provided for a large amount of com- 
mercial lighting. It is expected that these plants will be in opera’ 
tion by May 1. On account of the high cost of fuel, the steam plant 
will be of the most approved type, compound condensing high-speed 
engines being used. F. DEL. 





THE TELEPHONE. 


New England Telephone and Telegraph Company.-— 
At a meeting of the directors of this company, held March 26, a div- 
idend of 75 cents per share was declared, payable on Thursday, 
May 15, 1890, to stockholders of record at the close of business on 
Wednesday, April 2, 1890. The transfer-book will be closed from 
April 3 to May 5, 1890, both days included. 

The Tropical American Telephone Company reports a 
large increase in their exports of telephones and telephonic ap- 
paratus. Mr. Williams, whois the largest individual stockholder 
in the Western Electric Company, is now president of the Tropical 
American Telephone Company, having retired from active busi- 
ness some time ago. This company has exclusive right in the prin- 
cipal telephone patents for South America, Central America and 
the West Indies, and their business has in the last few years ex- 
panded continuously. 


The Annual Report of the American Bell Telephone 
Compaay gives an interesting account of its prosperity and 
growth. The gain in total number of instruments rented by the 
company was more than 30,000, and the total number now in use 
being 444,861. Fifteen new telephone exchauges have been added 
during the year, making a total of 757. The total mileage of wire is 
now 193,213, a gainof nearly 23,000 during the year. Of this wire 
27,676 milesis underground. The company is making rapid progress 
with its new headquarters, corner! Milk and Oliver streets., Boston, 
and it is hoped now it may be completed for general occupation by 
the first of next year. After a full report of the financial standing 
of the company a new board of directors was elected, consisting of 
Francis Blake, Chas. P. Bowditch, George L. Bradley, Alex. Coch. 
rane, W. H. Forbes, Henry S. Howe, Charles E. Hubbard, John E 
Hudson, Gardner G. Hubbard, E. E. Perkins. Thomas Sanders and 
Howard Cochrane, During the past year $1,838,913 have been paid 
in dividends, besides $700,000 reserved for the depreciation account. 








THE ELECTRIC LIGHT. 


La., will install a 50 light arc machine of the Thomson-Houston 
system. 





English, Morse & Co., Kansas City, will furnisha pair of 
90 h. p. steel tubular boilers for the Manitou Electric Light Com- 
pany, Manitou., Colo. 

Long Bros., of Kansas City, will put in are and incandescent 
light for their two oftice buildings. The engine will be a 70h. p. 
Ideal, furnished by English, Morse & Co., of that city. 

The Leavenworth Electric Light Company, of Leaven- 
worth; capital stock, $100,000. Directors: Edward Carroll, McCum 
Hunt, Paul E. Haines and John Gimpes of Leavenworth, and E. 
Hennings of Chicago. 

The Exchange Building, Kansas City, have found it neces 
sary to increase the lighting capacity in their building by the addi- 
tion of an Edison dynamo anda 40h. p. Ideal engine. English. 
Morse & Co. will furnish the engine. 

Fort Collins, Colo., will soon enjoy the advantages which 
electricity as an illuminating agent affords. The Westinghouse 
Electric Company has just received an order from Fort Collins for 
a 750-light dynamo, and the machine will be shipped without delay, 


The Edison Electric Ilhuminating Company, of Cum- 
berland, Md., has just placed an order with the Westinghouse 
Electric Company, of Pittsburgh, for one 45-light dynamo of the 
new alternating current are type, which has been attracting con- 
siderable attention of late among electric lighting people. 


The Westinghouse Electric Company closed an order the 
other day for a 750-light alternating current incandescent dynamo 
to go to the town of Girard, Kan. The company buying the incan- 
descent machine has also decided to invest in a 20-light are dynamo 
of the Westinghouse Company’s new type. So that Girard bids fair 
to be a well lighted town ere long. 

Holyeke, Mass.—The use of 175 gas jets bas been discontinued 
at the mills of the Holyoke Paper Company and 160 electric lights 
of 10 and 16 c. p. substituted. The change is highly appreciated in 
the basement, where the half stock is kept, as the incandescc!! 
lamps can be swung about from one stock receptacle to another 
Only 124%h p. is required to operate the system. 

Hoquiam, situated in the new state of Washington, isnot a very 
widely known town, but it is an enterprising one, and may be heard 
from more extensively in the future. A company to carry on ar 
electric ligh ing enterprise was recently organized in Hoquiam, and 
has placed with the Westinghouse Electric Company an order for 
an alternating current incanaescent dypamo of 750 lights capacity. 
and a 50-light arc machine of the new alternating.current type. 
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APPLICATIONS OF POWER. 


Lessened Operating Expenses.—It is said that the West 
End Electric road is saving 40 per cent. in operating expenses over 
the ola method of horse power. 


A New Electric Road.—aA project is on foot to build an electric 
street railway between Gardner and East Templeton. The system 
to be used has not yet been decided upon. 


According to the Chief Electrician, Mr. C. F. Pearson, of 
the West End Street Railway, the company will have 9,500 ad- 
ditional horse power before Nov. 1. Then the feeders will be put 
under ground, which will obviate the difficulties arising from their 
coming in contact with other wires. For three months he has been 
working on and has perfected a switch for cut-outs, that is, where 
one section of the line refuses to work because of a short circuit, 
the switch will cut off this section and the cars will be sent over 
some other route. 


Five Hundred Thousand Dollars to be Invested in 
Street Railways in Springfield, Mo.—It has been agreed 
to organize a new company with a capital stock ef $500,000 to pur- 
chase all property of the old company. The intention is to put 
electricity on the “‘ Belt Line” as rapidly as possible, and such other 
lines as necessary. Mule and horse power will be retained on some 
branches. The company expect to generate electricity for business 
and private houses, lighting streets, power purposes, etc. A large 
power house will be erected somewhere in the Jordan valley, so as 





to be accessible to the Frisco and Memphis railroads, where coal 
can be brought in and unloaded on the premises. At present the 
company has not decided whether to adopt the Sprague or Thom- 
son-Houston system. All the old stockholders are interested with 
the new ones in this enterprise. 


MISCELLANEOUS NOTES. 


A Tour of Inspection.—aA party of students from the Brook- 
.. Polytechnic Institute were in Boston this week looking over the 





We d Railway. 
T rowne & Sharpe Mfg. Company have just issued a 
new awd large ecition of their catalogue, giving a full description 


of their well-known machinery of precision. 
Plans for New Subways.—Commissioner Gilroy and Engi 


neer Mearney, of the Board of Electrical Control, held a conference 
last Mek at the Public Works Department regarding the prac- 
tica@ity of opening more streets for subway construction, in con- 


nection with the putting down of new pavements. The confer ence 
had been agreed upon at the meeting of the Board of Electrical 
Control on Wednesday. A number of the representatives of the 
electric companies were present, and said that they would agree to 
any plan which would enable them to reach their customers. A 
large number of applications for more space were filed. A 
request for a Madison avenue c dnduit was refused by Commissioner 


Gilroy, on the ground that his position against reopening newly 
paved streets was well understood and would be adhered to with- 
out fear, favor or affection. 





BUSINESS NOTICES. 


Battery Cut-Out.—Attention is called to a simple device for 
disconnecting gas-lighting batteries if accidentally grounded. It is 
cheap, sensitive, never needs watching, and has no clockwork to be 
kept wound. Terms furnished by the Electric Supply Company, of 
Syracuse, N. Y., No. 105 South Warren street. 

Brus# ELECTRIC COMPANY, 
CLEVEL4 Np, Ohio, Feb. 25, 1890, | 
Magnolia Anti-Friction Metal Company, 74 Co:tlanadt street, New 
York. 

GENTLEMEN: Some months ago we ordered a sample quantity of 
your Magnolia metal, for the purpose of a comparative test with 
the best grades of other Babbitt metal. We desired something for 
our Alternating Machine. which we are running at 1,125 revolutions 
per minute; after giving a thorough trial we found it beyond our 
highest anticipation, the bearings being perfectly cool. We have 
found it to be the best compound for journal bearings we have ever 
used. Weare now using it in large quantities, as you are aware; 
which verifies our statemext that we have found it superior to all 
other metals we have ever put into our machines. Yours truly, 

(Signed) N. S. Possons, Supt. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


U. S. PATENTS ISSUED MARCH 18, 1890. 


423,421. Apparatus for Producing Steam, Heat and 
Light by Eicctricity. Application filed Oct, 5, 1889. For 
generating heat, steam and light by electricity, the combination, 
with a source of electricity and an electric transformer, storage 
battery, or accumulator of an electric heating cartridge, anda 
steam generator adapted for conjoint operation, electric lighting 
apparatus electrically connected and operative connecting ap- 
ratus. 

423,449. Electric Wire Moiding; John A. Seely, of 
Brooklyn, N. Y. Application filed October 30, 1889. The invention 
consists of aflexible :nolding made of finely divided asbestos and 
cork with a suitable adherent, in which is embedded electric 
wires; and further of ashort length of straight or angular mola- 
ing for corners, etc., which is provided with permanent con- 
ductors and binding posts at each end for connecting the wires 
of the abutting sections. 


423,462. Electric Switch ; George Hubert Whittingham, of 
Baltimore, Md., Assignor to the Automatic Electric Switch Co., 
of same place. Application filed July 1, 1889. In a switch for elec- 
tric circuits the combination of a pivoted switch leverand two 
helical springs, each secured to the lever at one end ata distance 
from its pivot, and means for moving the free end of one of the 
springs toward the axial line of the lever and the other away from 
the axial line. 


423,468. Electric Connection with Car Tracks, 
Gardiner Campbell, of Milwaukee, Wis. Application filed Nov. 
16, 1889. The combination of an iron or steel rail of a car track 
with a copper wire or its equivalent, one end of the wire bein 
inserted in the rail, the abutting surfaces of the wire and the rail 
being intermingled to the extent caused by casting the molten 
metal of the rail about the wire in the casting of the rail. 


423,487. Fire or Police Telegraph; George C. McCullough, 
of Kichmond, Indiana., Assignor of one-third to John B, Dougan, 
of same place. Application filed Feb. 5, 1889. In a fire and police 
telegraph system, the combination, with a central station, of in- 
dependent out lying main line circuits, a station provided with a 
signal receiver in each of the circuits, a repeater at the central 
station connected with each of the out-lying circuits, and an in- 
dependent circuit connecting the repeater with a gong at each of 
the out lying stations, whereby a signal will be repeated at each 
station, notwithstanding a break in the main line circuit thereof. 


423,488. Electric Switch; Thomas F, McEvoy, of Waterbury, 
Conn. Application filed Nov. 25, 1889. In an electric switch the 
combination, with binding posts having contact points and other 
binding posts having swinging arms, the arms being connected 
by an insulated link, of a scroll cam having a shoulder aud a 
double armed spring, the arms thereof engaging the swingin 
arms and also the cam, so that when the parts are in the close 
position partial rotation of the cam—sufficient to permit one arm 
of the spring to pass off the shoulder—will instantly throw the 
two swinging arms to the open position, and when the parts are 
in the open position the same movement will throw them to the 
closed position. 


(1) 423,494. Annunciator,. (2) 423,657. Carbon Rod for 
Are Lamps. (3) 423,638. Cut-Out for Electric Are 
Lamps; Charles E. Scribner, of Chicago, Ill., Assignor to the 
Western Electric Company, of same place. Applications filed (1) 
August 3, 1887. (2) July 3, 1888. (3) October 26, 1889. (1) The com- 
bination, with the pivoted needle, of the surrounding coils, and 
the lever or catch provided with prongs projecting toward the 
needle and on opposite sides of the pivoted centre, whereby the 
lever is raised when the needle is deflected in either direction to 
strike either of the prongs. (2) The invention consists in a 
wire securely connected with the clamp proper and ex- 
tending up into the i the tube which forms 





George 


iaside of 
the rod, the wire being bent so as toform sure sliding contacts 
with the interior of the rod. The invention consists in a differen- 
tially wound lifting magnet with circuits and switching appara- 
tus connected therewith, and so arranged that when the descent 
of the rod is arrested, or, in short, when, for any cause, the arc 
becomes abnormal ly ong, it will go out, and the circuit will be 
maintained through the different coils of the lifting magnet so as 
to neutralize the same 


423,495. Crossing for Electric Conductors; Henry A. 
seymour, of Washington, D. C., Assignor to the Short Electric 
Railway Company, of Cleveland,O. A supporting device for elec- 
tric conduciors at crossings, consisting of an elongated plate or 
support having straight or practically straight lower faces for the 
engagement of the;trolley and a raised;upper portion, to the upper 
edge of which a conductor was secured, and an insulated support 
secured within an opening formed between the straight lower 
faces, the latter support being located and supporting a conductor 
above the plane of the straight lower faces. 


423,527. Electrical Conductor; George E. Miller, of Lynn, 
Mass. Application filed January 27, 1390. An electrical cuon- 
ductor composed of two or more parts or sections, the proximate 
parts of the ends being separated to permit of the passage there 
between of a railway crossing gate, and having a movable arm 
secured to one of the proximate ends and normally extending in 
contact with the other of the ends to complete the circuit through 
both sections of the conductor, whereby the gate arm automati- 
cally opens the conductor in passing tarough it. 


423,549. Electro-Therapeutic Appliance; Charles E. 
Brunning, of Stockton, Kan. Application filed Nov. 16, 1889. An 
improved electric body wear consisting of a series of batteries 
adapted to be supported from the shoulders of the wearer, a belt 
suspended from the batteries, and a series of batteries suspended 
from the belt, for contact with various portions of the body. 


423,552. Electric Railway System; Ludwig Gutman, of 
Fort Wayne, Ind. Application filed Feb. 18, 1889. in an electric 
railway system, the combination of an alternating, pulsating, or 
intermittent current generator, feeding circuits connected thereto, 
and to each other, electric converters whose primary coils are 
connected in multiple are to the feeder circuits, terminals to the 
secondary coils of the converters, electric cars provided with 
motors, a pair of terminals for each motor, one set of circuit with 
closers in a normally open circuit with one terminal of each motor 
and one terminal of each secondary coil, and a second set of cir- 
cuit closers in a normally open circuit with the remaining terminal 
of each motor and one terminal of each converter and rigid con- 
nections, such as rods connecting in pairs the said circuit closers. 


423,553. Alternating Current Electric Re mlaters Ludwig 
Gutmann, of Fort Wayne, Ind. Avene fil h 2, 1889, In 
an alternating current regulator, the combination of an electric 


} 


423,654. 


423,697. 


423,707. 


423,708. 


(1) 423,732. 


converter whose primary coils are included in’a sapety circuit, and { 


whose secondary coil is subdivided, and the subdivisions thereof 
permonsasiy included in a work circuit and connected together 
y pole changers. 


423,575. Individual Telephone Call; Joseph Sack, of 
Dusseldorf, Ger. Application 
tion of toothed wheel having a pointer, with an arrest pawl, 
motion-imparting armature and lever, having ebonite pieces. 


423,594. Galvanic poaseeer’s Martin M. Clark, of Chicago, 
lll., Assignor to the Western Electric Company, of same place. 
Application filed Dec. 9, 1889. The invention consists in a ring or 


lied May 1, 1889. The combina- | 


| 


collar, preferably of wood, which is placed upon the top of the | 


an 
cup, together with the porous cup an 


423,600. Ampere Meter; Gustav A. Frei, of Boston, Mass., 
oe to the Bernstein Electric Company, of Portland, Me. 
Application filed Dec. 3, 1889. In an electric meter, two station- 
ary coils placed side by side and offset combined with a movable 
inner coil, a pointer moved by it, and an index. 


(1) 423,616. Galvanic A preretne for Dental Surgery. 
(2) 423,617. Electrical Device for Use in Dental 
Operations; Charlies W. Manker, of Nebraska City, Neb., and 
George F. Manker, of Bedford, I ., Assign 
Henry E. Manker, of Elliott, la. Applications filed (2) Oct. 12, 
1889; (1) Aug. 23, 1889 
tion, with the electrodes running from the secondary wire of the 
induction coil, of rings adapted to be worn upon the fingers of the 
operator, either one or two fingers, as desired, for forming an 
electric contact with the forceps. 
combination of a battery, an induction coil, a vibrator adapted 
to rapidly interrupt the primary cireuit of the coil and a finger 


a zinc. 





423,959.—THERAPEUTIC GALVANIC APPARATUS. 


piece to be worn by the operator and adapted to close the second- 
ary circuit. 


Coin-Operated Display Apparatus; Edward H. | 
Amet, of Chicago, UL, Assignor to himself and Herbert A | 
Streeter, of same place. Application filed Aug. 5, 1889. In a coin | 
operated machinery display apparatus, the combination with a 
case having a coin chute and provided with a water tank at its | 
top, of a coin operated lever, an electric motor, a battery, and 
electric circuit connecting said motor and battery and having a 
movable contact piece operated by the coin lever, a vertical shaft 
extending up through the tank and connected with the motor, a | 
toy or display boat connected with and operated by the shaft, an 
electric light, battery, and circuit, a magnet included in the 
motor circuit for opening and closing the electric light circuit, a | 
brake for the motor actuated by the magnet in the motor circuit, | 
an induction, coil, battery and primary circuit and secondary 
ciecuit a revolving rheostat in the primary circuit operated by | 
the motor, a vibrator, battery, ar aoa 


for operating the | 
vibrator. 


Bell; Louis M. Pinolet, of New York, N. Y. Applica- 
tion filed July 15, 1889. In an electric bell, the combination of two 
circuits, the one main and containing a push button, and the 
other local and including a circuit breaker, and both containing 
an electric bell magnet, which is provided with a vibratory arma- 
ture, the said circuit breaker consisting of a wheel provided with 
a hub, upon which is mounted insulation, a spring terminal pass- | 
ing upon the hub and means for rotating the hub, consisting of a | 
pawl pivoted to the armature and engaging with teeth, which are 

provided upon the periphery of the wheel. 


_ Electric Bell; Arthur F. Stanley, of New York, N. 
Y. Application filed ay 30, 1890. An electro-magnetic ham- 
mer for electric bells, consisting of an armature, a shank, and a | 
disc or hammer in one flat mategral piece of iron or steel, with the | 
oe or hammer turned at a right angle to the plane of the arma- 
ure. 








Static Electrical Machine; Hugo Tirmann, of 
Cleveland, Ohio, Assignor to the United States Milk Supplies | 
Company.‘ Application filed June 18, 1888, In a frictional electric | 
machine, the combination of two compound electrics located 

relatively paralte] and adjacent to each other, each compound 

electric consisting of an interior body of hard rubber or of glass, | 
and an excitant envelope formed of a preparation of two ounces of | 
gun cotton dissolved in a mixture of nine ounces of ether and one 
ounce of alcohol, the compound electrics being mounted in con- 
mon on a rotary shaft. | 
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jar, in combination with rubber bands or stops, one placed above | 
done below the same about the u per portion of the porous | 


ors of one-third to | 


| 
| 


(1) The invention consists in the combina- 


(2) The invention consists in the | 


| 423,807. 


| 423.891. 


(1) 423,901. 





Apparatus for Electric Welding; Charles L. Coffin, of De- 
troit, Mich. Application filed (1) Nov. 12, 1889. (2) (3) Nov. 19, 
1889. (4) Dec. 7, 1889. (2) The process of welding by electricity 
consisting in connecting the articles to be welded with the poise 
of a generator of electricity in open circuit, closing the circuit by 
causing an electric spark to pass the break in the circuit, and 
bringing the articles together to form the weld when sufficiently 
heated. (1) The process of welding metals electrically, consisting 
in bringing the surfaces to be welded in contact with a conductor 
or greater resistance, passing heating currents through the 
articles to be welded and the interposed conductor, removing 
said interposed conductor, and coms the weld by pressure. 
(3) The process of welding metal electrically, consisting in separ- 
ately heating the edge of each article to be welded by passing a 
heating current through said article in proximity to the edge to be 
welded, and forming the weld by pressing the heated edges to- 

ether. (4) The method of welding metals electrically, consisting 
n inclosing the articles to be welded between conductors, electri- 
cally heating the enclosing conductors, and a tr the weld by 
pressing together the articles to be welded when brought to a 
welding heat. 


423,736. Method of Welding Metals Electrically ; 
Charles L. Coffin, of Detroit, Mich. Apoiceties filed Dec. 12, 
1889. The method of welding metals electrically, consisting in 
bringing the edges to be welded to a welding heat by the action of 
an electric current, pressing them together by the attractive 
force of a magnet, and putting the weld under strain while sub- 
ject to the action of the welding current. 


423,753. Electric Burglac and Fire Alarm; William Gee, 
of New York, N. Y. Application filed Nov. 19, 1889. In an auto- 
matic alarm, a circuit making device composed of two diverging 
conducting plates adapted to be compressed between the r gi 
and movable members of an entrance one of the plates bein 
provided with a screw bolt insulated and extending upwar 
through an opening in the other plate, a thumb nut adjustable 
upon the bolt above the plate, a spring separating the plates and 
wires connecting a battery with an audible alarm through the 
bolt, the thumb nut, and one of the plates. 


423,788. sigp ining Arrester ; George Seymour Maxwell, 
Louisville, y- Application filed Dec. 4, 1889. The combina- 
tion, in a lightning arrester, of an instrument to be protected, a 
magnet having two coils connected, respectively, with the two 
sides of the instruments, a circuit breaker located between the 
magnet and the outside circuit, and a ground therefor. 


Are Lamps} Henri Pieper, Fils, of Liege, Belgium, 
Application filed Sept. 21, 1889. Patented in Belgium, March 15, 
1889, and in France March 23, 1889. - In an electric lamp, the com- 
bination of a carbon rod, an electric circuit, two or more elec- 
trodes in contact with one end surface of the rod, one or more of 
the electrodes being movable with their contact points lengthwise 
to the rod, and means for pressing the movable electrode or elec- 
trodes against the surface of the same. 


423,874. Means for Supplying Electricity to Tram- 
Cars; Alexander Login Lineff, of Chiswick, county of Middle- 
sex, Kngland, Application filed August 27, 1889, Patented in 
England, July J1, 1888. The means of conveying electricity to 
tram-cars, consisting of an electric main, a continuous flexible 
magnetic main, a surface contact piece or pieces, and a magnet 
and current colleetor situated on the car. 


Switch for Electric Apparatus; Samuel L. 
Barrett, of New Orleans, La., Assignor to the Southern Electric 
Manufacturing and Supply Company (Limited) of same place. 
Application filed March 2, 1889. In a switch for electric apparatus, 
the combination, with the segments arranged in the arc of a 
circle and the resistance coils connecting the same, of a screw 
and an arm goureaios on the screw and held down on the contact 
spring thereby, the armature secured to the inner end of the arm 
and at an angie thereto, and a contact spring arranged beneath 
the arm and having its outer end adapted to bear upon the seg- 





ments. 
PATENTS ISSUED MARCH 25, 1890, 
|; 423,897. Constant Current Motor; William Baxter, Jr., 


of Baltimore, Md. Application filed March 22, 1s89. ‘Ihe inven- 
tion consists in a constant current motor having the field mag- 
netized by a current shunted from the commutator through two 
brushes attached to the terminals of the field coils and adapted 
for changing the electrical relation of the brushes to one another 
automatically by a centriiugal governor rotated in unison with 
she mnevey armature, and therefore effected by the load upon the 
motor. 


(2) 423,902. (3) 423,903. Multiplex Syn- 
chronous Telegraph; Robert G. Brown, of Brooklyn, N. Y. 
Applications filed (1) and (2) April 27, 1889 (3) July 3, 1889, (1) In 
a system of multiplied synchronous telegraphy, the combination 
of two or more sets of synchronous mechanism, including receiv- 
ing instruments with transmitter magnets and keys located in 
normally open local battery circuits earthed through switch con- 
tacts on either side and outlying local lines, two or more, in- 
cluding transmitting and receiving instruments, and switch 
mechanism for disconnecting the earth circuits and connectin 
the local line in circuit with the transmitting magnets an 
keys. (2) In a system of multiplex synchronous telegraphy, 
the combination of a _ series of contact segments con- 
nected in groups to two independent sets of switchboard 
connections and jack-plug connections, for connecting either or 
both of the groups to receiving and transmitting apparatus, 
whereby the contact segments may be utilized for diflerent types 
of receiving apparatus. (3) In a system of multiplex synchronous 
telegraph the combination of multiplex transmitters and receivers 
at each end of a single main line with main line signaling bat- 
teries, also located at each end of the line, but normally open, a 
ane repeating battery for each pair of outlying local lines nor- 
mally closed therethrough, and a repeating relay, one for each 
apparatus, said relay having circuit connections with outlying 
local lines, including transmitters and receivers, 


423,907. Process of Seperating Magnetic Particles; 
Gurdon Conkling, of Glens Falls, N. Y. Agollestion filed Aug. 7, 
889. The process of copesating magnetic and non-magnetic 
particles which consists in coumng a liquid stream containin 
such particles to travel downward from a higher to a lower lev 
end while so traveling ceneerne the efron to the terru 
potion of a stationary magnet and moving the magnetic parte “4 


— 
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upward out of the namie field while the liquid stream with | relation to the tongue, and with a key opening and closing con- 
particl tacts. 


the non-magnetic es is descending, 


423,909. Regulator for Dynamos; Henry W. Cooley, of 

Boston. Mass. Application filed June 12, 1889. The invention 
consists in the combination, with the main armature, of an in- 
dependent auxiliary coil wound on the armature and electrically 
connected tothe main commutator to form a cycle within the 
machine independent of line circuit. 


423,912. Commutator Brush; Philip Diehl, of Elizabeth’ 
N. J. mp op field Jan. 27, 1890. A commutator h, con- 

of a tube or receptacle and a series of loose contact devices 
erein. 


423,956. Electric Forging Machine; Robert Ross, of 

Vergennes, Vermont., Assignor of five-eighths to John I. Gil- 
bert, of Malone, N. ¥.; Eliza J. Ross, administratrix of said 
Robert Ross, deceased. Application filed June 14, 1889. In an 





424,374.—TROLLEY BRIDGE. 


electric metal working machine, the combination, with the 
mechanism which operates upon the softened metal, of two mov- 
able electrodes situated in proximity to the path of the blank or 
rod to be heated, holding and feeding devices for the blank con- 
nected with the metal working mechanism and independent of 
the movable part or electrode which makes or breaks the circuit 
and means connected with the electrodes for causing them inter- 
mittently to make contact with the blank. 


423,959. Therapeutic Galvanic Apparatus; Theodore 
Schmauser, of Allegheny, Pa. ye a ney filed Dec. 3, 1889. The 
invention consists of a portable electric battery, com prising two 
parts held together by spring catches and separable hinges. The 
upper part carries the elements of the battery and other attach- 
ments and the lower part carries the battery cell. The celis are 
raised to immerse the battery rlements by means of cords pass- 
ing over pulley arranged in the upper x, the box being pro- 
vided on the outside with a series of notches adapted to engage a 
rod on the ends of the cord to hold the cells in any desired posi- 
tion. One of the battery elements is composed of a — of zinc 
with its edges bent to form a trough for a layer of insulating ma- 


terial. The elements are supported by a block of insulating ma- 





424,380.—COMBINED CONDUIT AND OVERHEAD SYSTEM. 


terial provided with two sockets, one for each element, which 
allows lateral adjustment of the elements. 


(1) 423,965. Electric Valve Controller; (2) 423,966. 
Method of Electric Soldering, Cementing, &c.; (3 
423,967. Aproratse for Electric Soldering an 
Cementing; Elihu Thomson, of Lynn, Mass. Applications filed 
(1) November 28, 1887; (2) August 16, 1889; (3) October 16, 1889. (1) 
The combination of a closed receptacle partly filled with a vapor- 
izable liquid, a heating coil adap to give rise to a bodily move 
ment of the liquid, a valve, and means actuated by the movement 
of the liquid to open er close the valve and a apeing or weight 
for returning the valve to _ original position when the | 
current ceases to flow through the heating coil. (2) The | 
method in cementing or soldering operations in which heat is em- 
ployed to heat the cementing soldering material, consisting in 
passing a heating electric current through a conductor contiguous 
o the work, but electrically insulated therefrom. (3) In an elec- 
tric soldering or cementing apparatus, a circular wees con- 
ductor having its working surface covered with insulating 
material, and provided with a metal protective face fastened to 
the conductor at points of equal potential. 
| 


423,975. Controller for Electric Motors; Merle J. Wight: | 

man, of Lynn, Mass., Assignor to the Thomson-Houston Electric | 
Company, of Connecticut. Application filed Sept. 24, 1889. The | 
combination, with the field magnet for an electric motor of a circuit 
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424,486.—ELEcTRIC RAILWAY MOTOR. 


closer and breaker in the circuit to such motor, a coil or conduc- 
tor placed on such field magnet and adapted to form the seat of 
a retarding induced current at the time of rupture of the circuit 
through the motor, and means for opening and closing the circuit 
of the conductor when the circuit to the motor is closed and 
open. 

423,991. Dynamo Blectric Machine; Sebastian Ziani De 
Ferrant, of Hampstead, County of Middlesex, England. Applica- 
tion filed Sept. 16, 1889. In a dynamo electric machine, the com- 
bination, of a bed plate, an armature mounted in tixed Soaring, 
fleld magnet movably mounted upon the bed plate, so as to 
slid thereupon toward and from the armature to permit access 
thereto, and abutting parts or surfaces movable with the field 
magnets, and which abut when the field magnets are returned to 
the normal working position, and thereby determine without 
adjustment the relation of the field magnets and armature. 


424,006. Telegraphy ;} Charles Langdon Davies, of London, 
England, Assignor to the Phonophore Syndicate (Limited), of 
same place. pplication filed Oct. 1, 1888. Patented in England, 
Dec. 17, 1886; in Germany, Nov. 1, 1887; in France, Nov. 2, 1887; in 
the East Indies, Dec. 5, 1887; in Bel um, Sept. 20, 1888; in Italy, 
Sept. 30, 1888; in Spain, Dec. 17, 1888; and in Canada, April 11. 
1889. The transmitter, consisting of a bobbin with numerous 
primary windings. whereby sparking is suppre , and with 
secondary windings connec with the line each by one end 


only, and with a tongue. and witha core adjustable to very its 
attraction on the tongue, and with a contact point adjustable in 


£24,012. 


424.036. 


424,047. 


424,057. 


424.065. 


424,070. 


424,082. 


424,182. 


(1) 424,206. 


424,219. Electric 


424,229. 


4243273. 


424,298. 


424,310. 


Electro-Medical Chair; Marian A. MacMaster, of 
Utica, N. Y. Application filed Oct. 3, 1889. In a mechanism for 
treatment by electricity, the combination of a chair having elec- 
tric conductors to various of the chair, electrodes, 
electric buttons connecting with the conductors passing to va- 
rious of the chair, the buttons being arranged with two or 
more in a circle with the electrode as a centre, and in two or 
more circles of unequal radius, the arms pivoted to the electrodes 
and swinging over the various circles of buttons, and foot pads 
consisting of a hollow tank or cistern electrically connected with 
the chair and the battery. 


Electro-Magnetic Motor; Nikola Tesla, of New 
York, N. Y. oon to the Tesla Electric Company, of same 
place. Applicat: n filed May 20, 1889. In an alternating current 
motor, the combination, with the armature and field cores, of sta- 
tionary energizing coils enveloping the cores and adapted to pro- 
duce polarites or poles in both, the field cores extending out from 
the coils and constructed so as to exhibit the magnetic effect im- 
paren to them after the fall or cessation of current impulse pro- 
ucing such effect. 


Electric Badiator; denry Rice Butterfield and 
Willis Mitchell, of Waterville, Me., Assignors to the Butterfield 
& Mitchell Electric Cooking and Heating Company, of same 
place. Application filed Nov. 1, 1889. The invention consists in 
winding the electric wires on rings or other supports in such a 
way as to form a wire netting, allowing the passage of air through 
it, but in circuit as a continuous conductor, and offering a consid- 
erable degree of resistance to the electric current. 


Underground Conduits tor Electric Wires or 
Cables; Charles Carroll Gilman, of Eldora, Ia. Application 
filed Aug. 28, 1889. An underground electric conduit consisting of 
a number of pipes laic together, each pipe consisting of an inner 
aoe Pet inclosing the wires, an outer porous earthenware tube 
trea with asphaltum and an intermediate layer of asphaltum, 
and the junctions of all being insulated. 


~iaame Electrie Machines; Charles D. Jenney. 
of Indianapo is, Ind., application filed April 16, 1889. The combi- 
nation, in a dynamo electric machine, of a round, straight field 
m: et core, pole pieces fitting tightly over the ends of the core 
and extending out therefrom to one side and expanding in the 
direction of the axis of the armature and extending in curves 
from the end of the core in substantially the natural direction of 
the principal lines of force of the field magnet. 


Electric Locomotive; George W. Mansfield, of 
Boston, Mass. Application filed Dec,"1, 1888. In an electric loco- 
motive, the combination with the running gear of the vehicle and 
a motor supocrtens frame swung to the runnin ear appropri- 
ately to allow the axles or trucks thereof and the supporting 
frame to swing or turn relatively to each other in taking a curve. 


Electric Bailway; Walter Thompson, of Meriden, 
Conn Application filed July 11, 1889. The invention consists in 
having a member, preferably insulated, projecting beyond the 
plane of the edges of the contact wheels of a trolley, so that such 
member may enter between conductors and act as a guide in seat- 
ing the contact wheels against the same and as a guard to pre- 


424,338. 


424,364. 


424,374. 


(1) 424,380. 


board of one section, and the other annunciator being located at a 
board of the other section, and switching apparatus at each of the 
boards, whereby the operator at the board may connect any line 
which has its annuneiator at her board with any line which has 
its switch at her board. 


Electric Meter; William McKinney, of Philadel- 
phia, Pa. Application filed Aug. 18, 1889 In an electric meter, 
the combination of a clock movement, an operating shaft, a series - 
of worms, a series of worm wheels, registering dials, and right 
angle levers, and a series of armature and electro-magnets so ar- 
ranged that when the circuit of any m et is cl or opened 
the worm and worm wheels connected therewith will be geared 
or ungeared, so as to register the time a current cf electricity has 


been flowing. 
(1) 424,339. isolated System of Electric Lightin ; (2) 
424,840. James F. McLaughlin, of 


’ Electric Hall wert 
Philadelphia, Pa. ee nen og filed (1) Dec. 7, 1889; (2) Dec. 27, 
1889. () A system of electric lighting consisting essentially of a 
hydraulic motor, a dynamo-electric generator driven by the same, 
a secondary battery adapted to be charged by the dynamo and to 
discharge into the light circuits, and a combined switch and valve 
for simultaneously controlling the circuits and the feed-water for 
the motor. (2) In an electric railway, the combination of insu- 
lated electric conductors disposed along and parallel with the 
road, with a contact truck carried by the traveling vehicle, com- 
posed of contact wheels for each conductor, the bearings of each 
wheel hinged, and the wheels maintained in yielding contact with 
opposite sides of the conductor 


Electric Railw ays Edmund P. Slentz, of Idlewood, 
and James B. McGrew, of Pit'sburgh, Assignors of three-eighths 
to John A. Snee, of Pittsburgh, Pa, Angee filed Aug. 13, 
1889. In an electric railway, the combination, with two insulated 
conductors forming the electric circuit, of a series of cunduct- 
ing strips, a cylinder connecting with said strips and conductors 
and journaled at one end in a fixed support and its other end 
resting in a rotating support by which it is raised or lowered, a 
ball or sphere in the cylinder, actuated by gravity to make elec- 
trical connection between the conductors and strips and means 
by which the cylinder support is rotated automatically. 


Trolley Bridge; John Ena. of New York, N. 
Y. Application filed February 4, 1890. The invention consists in 
wapeserns the parts connected with the trolley by a bridge, which 
consists of a frame, plank or other supporting structure placed 
above contact with the car-roof, and which is supported by the end 
= ue walls of the car body, accordingly as it is of greater or less 
ength. ’ 


Combined Conduit and Overhead System 
for Electric Railways. (2) 424,381. Trolley Arms for 
Electric Railway Cars; Charles J. Van Depoele, of Lynn, 
Mass. Applications filed (1) June 6, 1888; (2) Oct. 17, 1889. An elec- 
tric railway system comprising an underground conduit extend- 
ing along the portion of the line or way, a vertically movable con- 
tact-making device therefor, and an inclined plane at the 
terminus of the conduit for automatically ejecting the contact de- 
vice. edt A contact-carrying arm hinged upon a transverse axis 
carried by a vertical support, a tension spring arranged and sus- 
tained in a substantially horizontal position with respect to the 
vertical support and below the axis of the arm and connection be- 
tween the tension spring and the lower part of the coutact carry- 





423,912,_-COMMUTATOR BRUSH. 


vent the easy displacement of the conductors and trolley from 
operative position, and may also act as both a guide in moving 
over the switch, 


24,110. Coupling for Trolley Wires; Samuel Harris, of 
Cleveland, O., Assignor to Tom L. Johnson, of same prese. Ap- 
plication filed Nov. 18, 1889. In combination, trolley wires having 
upturned ends, coupling plate having holes for receiving the same, 
such plate having a rounded section constituting a track from 
wire to wire, teats depending from the plate, such teats or ears 
being adapted to be pressed against the elbows of the wires to fill 
out the rounded sections of such elbows. 


24.152. Secondary Battery; Harry H. Wardwell, of Lake 
Village, N. H. Application filed Oct. 14, 1889. In a secondary 
battery, a plate or electrode thereof having cavities form 
therein, each cavity being opened at one side of the plate and 
having a perforated bottom formed integrally with the plate, said 
cavities being adapted for the retention of active material. 


Cireuit Closer; Joseph Anton Dempf, of Washing- 
ton, D.C. Application filed Jan. 9, 1890. The invention consists 
of a block bored out torecéive a stem inclosed within a spiral 
spring, the stem provided at its end with a disc adapted to connect 
two electrical terminals when the stem is pulled down. 


Cari (2) 424,207. Elec- 
trically Propelled Vehicle. Rudolph M. Hunter, of Phila- 
delphia, Pa. Application filed (t) Feb. 18, 1888. (2) June 5, 1889. 
In an electrically propelled vehicle, the combination of the two 
axles, with a worm wheel on each axle, an electric motor havin 
its shaft extending from axle to axle, and a worm on each en 
meshing with the worm wheels to drive both axles simultaneously. 
(2) In an electrically propelled vehicle, the axles, in combination 
with a frame journaled upon one axle and loosely flexibly con- 
nected with the other axle between the wheels and independently 
of the axle boxes by means of a connection permitting both longi- 
tudinal and lateral motion, an electric motor supported upon the 
frame between the axles and connecting gearing between the 
motor shaft and axle to which the frame is journaled, 


24,209. Quadruplex Relay; Francis W. Jones, of New 
York, N. Y. Application filed July 13, 1889. In a quadruplex 
telegraph the combination of a receiving neutral main line remey 
consisting of separate electro magnets differentially wound, eac 
having short cores, a local magnet, all arranged to control the 
same armature lever, and an induction coil placed in a position 
neutral to oukgesng currents, but active to incoming currents 
and the secondary coil of the induction coil connected in loca. 
circuit with the local magnet. 


Alarm for Letter boxes; Wesley G. 
Reed, of Toronto, Ontario, Canada. A pptication filed Dec. 28, 
1889. Ina letter box having an insulat op forming one termi- 
nal of an electric circuit, and a spring actuated metal lid hinged 
in the top and arranged to come in direct contact with the step. 


Fuse-Plug; John A. Seely, of New York, N. Y. 
Application filed Nov. 26, 1889. A porcelain or porcelain faced 
plug for cut-outs having therein a hard rubber plug for holding 
he metal portions. 


Electric soliwer 


C. Strong, of Buffalo, N. Y. Application filed Aug. 7, 1889. 
The combination, with the dial train of a time piece, of a ratchet 
ecvnstins wheel, a lever pivoted to vibrate ina plane perpendic- 
ular to the plane of such wheel and having pallets to omerneeey 
engage and actuate the same, and an electric magnet controlle 
from a primary clock to actuate such lever. 


Electric Bailway; John C. Henry, of Kansas City, 
Mo., electric railway. Application filed Jan. 16, 1885. In combi- 
nation with one or more electric conductors, an insulated block 
whereto they are connected centrally over the street, and wires 
supporting said blocks from two sides of the street. 


Multiple Switch Boards; Milo G. Kellogg, of 
Hyde Park, Ill. Application filed Dec. 8, 1887. In a telephone ex- 
change system, the combination of telephone lines divided into 
two classes, multiple switch boards for the lines divided into two 


Electric Time-Dial; Charles A. Colby and James | 


424,387. 


424,401. 


424,406. Commutator; 


424,431. 


424,436. 


424,441. 


ing arm, whereby the outer extremity thereof is spring pressed 
upward. 


Burglar Alarm; Nelson M. Watson, of Ecorse, 
Assignor of two-thirds to John B. Goundry and William A. Cham- 
berlain, both of Denton, Mich. Application filed Oct. 15, 1889. In 
an electric annunciator the combination with a shaft having a 
contact arm moving over the terminals of a series of wires having 
connection with s-parate points of a gear fast upon the shaft and 
a gear loose thereon, each gear having a weighted arm to impel 
the gear in the same direction, a detent lever acting alternately 
upon the fast and loose pulley, an electro magnet or magnets at- 
tracting an armature on the detent lever, and a contact piece on 
one gear making electrical connection with a contact point on the 
other gear. 


Electric Meter; William J. Bagby, of Atlanta, Ga. 
Application filed Nov. 18, 1889. In an _ electrometer, the 
combination of the lever, and means for operating the same, the 
escapement wheel of a clock, the intermediate mechanism be- 
tween the lever and wheel, consisting of a pin held in suitable 
bearings below the end of the lever, the spring holding said pin 
in contact at its upper end with the lever, and a lever attached 
© oe lower end of the pin and engaging with the escapement 
wheel, 


24,403. Electric Heating and Cooking Device; Henr 
R. Butterfield, of Waterville, Me., Assignor to the Butterfield 
Mitchell Electric Cooking and Heating Company, of the same 
place. Application filed July 27, 1889. In an electric heating or 
cooking device, an interior layer of insulating material, wire 
wound thereon, and an exterior layer of insulating material in- 
closing all the metal parts of the device. 


24,404. Electric Flat Iron; Hoary Rice Butterfield and 
Willis Mitchell, of Waterville, Me. Application filed Jan. 8, 1890. 
In combination with a hollow fiat iron shell, a removable con- 
caceer normally within the same and forming part of an electric 
circuit, 


1 William F. D. Crane, of Philadel- 
phia, Pa. Application filed Jan. 10, 1890. In acommutator for a 
dynamo electric machine or motor, the combination of a metallic 
sleeve adapted to be held by the shaft and provided with clamp- 
ing portions at its cnds, with the commutator segments and inter- 
posed annular portions of vitreous or earthy material, moided 
or cast into the requisite shape for clamping the commutator seg- 
ae ag and clamped in position by the sleeve and its clamping 
parts. 


Mnaictpel Signaling Box; Frederick Pearce, of 
New York, N Y., Assignor to the Gamewell Fire Alarm Tele- 
graph Company of New York. Application filed April 10, 1889. In a 
multiple call box, the combination, with a rocking transmitter 
wheel or cylinder for transmitting onto signals. of ap an- 
nunciator ora tripping device controlled by the transmitter 
wheel for tripping and actuating the annunciator during the 
setting of a signal, whereby each signaling element of the trans- 
mitter called into action may be record d by the annunciator in 
advance of the transmission of the signal. 


Electric Railway Motor; Frank J. Sprague, of 
New York, N. Y., Assignor to the Spraguc Electric Railway and 
Motor Company, of same place. Application filed March 30, 
1889. The combination, with a wheeled truck or vehicle, of a 
peavey of independently flexibly-supported electric motors 
hereon, and independent power-transmitting connections be- 
tween the armature shafts of the motors and the wheels of the 
truck or vehicle. 
Method of Manufacturing Projectiles by 
Electric Welding ; William M. Wood, of Washington, D. C., 
Assignor to the Thomson Electric Welding Company, of Boston, 
Mass. Application filed Nov. 7, 1889. The invention consists in 
forming the hollow body of the projectile as a separate tubular 
section, separately forming the point of the projectile, and then 
welding the two together by the electric welding process. 


Copies of the specifications and drawings complete of any of the 


sections, the switches for the lines, one switch for each line of one , P@tents mentioned in this record—or of any other patents issued 


class on each board of one section, and one switch for each line of 
the other class on each board of the other section, annunciators 


since 1866—can be had for 25 cents. Give date and number, and 


for the lines, two for each line, one annunciator being located at a ' address The W.J. Johnston Co, Lid., Time: Building, N. ¥ 
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FOR TWENTY-FIVE YEARS 


HARD. PORCELAIN INSULATORS. 


Have been Manufactured by 


UNION PORCELAIN 
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Price-List on Application. 


xx THE ELECTRICAL WORLD. Aprit 12, 1890. 











DURABLE, EFFICIENT, ECONOMICAL, CONVENIENT. 


For STATIONARY or RAILWAY WORK for MINING or 
ENGINEERING OPERATIONS | the 


SPRAGUE ELECTRIC MOTORS 


ARH UNEXCEHELLED. 


SMALL FAN and PUMP OUTFITS FOR ARC and INCANDESCENT CIRCUITS. 











SOLE AGENTS FOR THE 


CROCKER-WHEELER CONSTANT CURRENT MOTORS. 


‘SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


AGENCIES IN ALL LARGE CITIES. (6 and !8 Broad Street, New York. 


. The Weston Standard Yoltmeters and Ammeters. 


These Instruments are the most accurate, reliable and sensitive portable instruments ever offered. A 
large variety of ranges to meet the requirements of all kinds of work. 



















SEND FOR ILLUSTRATED CATALOGUE. 


Address WESTON ELECTRICAL INSTRUMENT CoO., 


Quitman near Baldwin Street, Newark N. J. 


PROTECTION 


as \ )\ Acoipenrs 


Their own or other Contractors’ Workmen | KY 
and the outside Public. Mi CeCe 


iuighia | PITTSBURGH . 


CHIEF OFFICES FOR UNITED STATES, 
New YORK, 













NEw ORLEANS. 








No. 71 KILBY STREET, BOSTON. ZF wt 
ENDIcoTT & MACOMBER, Managers. ’ 28, 30, 32, 34 36, = CANAL St. 
EMPLOYERS’ LABILITY ASSURANCE CORP. (Lim.), of LONDON, ENG. NEW YORK, 34 DEY STREET. 
ENDICOTT & MACOMBER, Boston, Mass., Gen’l Mabense U.S. al THSTIMONIALS 


Sam’l Appleton, 28 Central St., Boston, Gen. Agt. for Mass., N. H., Vt. and R. L.; Kirby & 
We gladly testify to the superiority of the Munson Eagle and Dynamo-Electric L ight 
a ht, Bi Ce i Bae °t Y “. « ren. Aa. for N. ¥.; Tattnall Paulding, 416 and 420 W alnut Belt. The Leh, therwiee Mhan the elasticity, is removed; no rivets, and perfect evenness in 
Chica " Gen A 2 tor “‘iinots. Agts. for Pa. ; Geo. ‘A. Gilbe rt, 226 and 228 La Salle St., | heft, the result noiseless, with a perfect motion, which 1s absolutely essential for a steady light. We 
& id use no other make. The character of the house is unquestion 


CHICAGO EDISON ELECTRIC DAVENPORT CENTRAL RAIL- 


THEPAISTE SNAP SWITCH) ..&"*:. aor 


THE THOMSON-HOUSTON ELEC- LAPAYETTE ELECTRIC RAIL- 





—FoRrR— TRIC LIGHT CO., 


8S. A. Barton, General Manager. 
Lafayette, Ind. 


E LEONARD & IZARD, 
INC AN D SCHN 7 WwW ORK. Electrical Engineers and Contractors. SPRINGFIELD ELECTRIC R’Y 
BRUSH ELECTRIC LIGHT CO., AND MOTOR CO., 


5; ' Alex. Kempt, Special Agent. Springfield, I). 
Recognized as the Best, Sim ples| EXCELSIOR ELECTRIC LIGHT | gpRAGUE ELECTRIC R’'Y AND 
and most Durable Circuit Breaker\ - Oi <n MOTOR 
. Ke + W. Orne, Vevera . Chicago, Ill. 
im existence. SPERRY ELECTRIC LIGHT CO., 
EDISON LIGHT CO., 


Chicago. 


in a ale NATIONAL ELECTRIC CON-| W- Orwald, Agent, New Orleans, La 
H. T. PAISTE, peters 20 W. B. PEARSON, 
Twelfth and Market Sts., aATESS eer CO., | and Btoam Planta Room 486, Rookery Chines 
PHILADELPHIA, PA. |FT.WAYNEJENNEY ELECTRIC| win a over trom Daniel Shan Lamber Co 


Eau Claire, Wis., dated June 16, 1888 they sa 
Kept in Stock and for Sale by all Prominent Supply Houses. W J. Buckley, Manager. The dynamo belt sent us isa “ Jim Dandy,” , 
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